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ATTITUDE CONTROL PROPULSION COMPONENT DATA SHEET 


4.3.1 THRUSTER, HYDRAZINE 


MANUFACTURER Rocket Research Co rporation 


PART NUMBER MR-74A 



VALVE MANUFACTURER Parker Hannifin part NUMBER 57QQ60 

Claybome Lab. 

HEATER MANUFACTURER Chamber Heater part NUMBER 

ARl Ind. 

SENSOR MANUFACTURERS Chamber Thermocouple 

TEMPERATURE TRANSDUCER .... PART NUMBER 

PRESSURE TRANSDUCER PART NUMBER 

PROGRAM ATS F&G 

CONTRACTING AGENCY NASA 


PRIME CONTRACTOR Fairchild 

STATUS 

QUALIFIED .Xaa 

FLOWN 

LAUNCH VEHICLE Titan 111 C 


AVAILABILITY 

COST/PROCUREMENT INFORMATION... Upon Request 


4. 3. 1-1 


ATTITUDE CONTROL PROPULSION COMPONENT DATA SHEET- 

4.3.1 THRUSTER, HYDRAZINE 


PROPELLANT 

VACUUM THRUST RANGE 

INLET PRESSURE RANGE 

INLET TEMPERATURE RANGE .. 
MINIMUM IMPULSE BIT 

IMPULSE BIT REPEATABILITY 


.022-; 587 H 


J 


86.1 - 272 II /cm 

4.4 - 76.% 


) (See attached 

^ f l25-395 psiA^g 40-95“ 

c ( 40-170 °F) 

93.3 

H-sec cj 96 .5 H/cni^ INLET P, * “ C CATALYST BED TEMP. 

( 0.006 Ibf-sec f .0 140 PSIA. 200 °f CATALYST BED TEMP), 
n o -,/o .IW^sec pulse widthL, 

97.9 H/cm2 ( 142 PSIA) inlet PRESSURE: < ± O'o 


CENTROID LOCATION REPEATABILITY FOR 


100 


N /cnr ( , 

30- REPEATABILITY 

J. % 

A % 

_t % 


PULSE NUMBER " See also the 

run- to- run repeatability 

fo r a double mission 

< + 10% spread, 
attached Figure 2. 


,aoc VALVE Oll-TIIIE: @ i 

S(T REPEATAB i LITV PULSE NlHiBER 


CHAMBER PRESSURE ROUGIIIIESS . . . . 
RESPONSE - 

TIME FROM VALVE-ON SIGNAL TO 


.......... '.j, 5. __f @ ATP' 

(+ 6.5% after 100,000 pulses) 
(+ 5% after 50,000 pulses) 

STEADY STATE 




TIME FROM VALVE-OFF SIGNAL TO 10)4 STEADY STATE , 
STEADY STATE VACUUM SPECIFIC IMPULSE 


LIFE “ 

TOTAL IMPULSE 

TOTAL THROUGHPUT ^ 

TOTAL NUMBER OF COLD STARTS 20x10 

e 

TOTAL NUMBER OF PULSES.... 1.0xl0~ 


Sl5c 


— 1- aec 

►l-sec/ky 

( 220 Ib^-sec/ 

N“sec 

/ 18x10 1 l,|._;.ec) 

i<a 

( 86 1 bm^ 

@4.4 

U. 

o 

O 

o 

o 

1 


- See 

attached 
Fig. 3 


STEADY STATE DUTY CYCLE 

TOTAL Oll-TIME 

MAXIMUM ON-TIME 


1.81x1 0- 

4.5x10^ 


sec 
. sec 


PULSE MODE DUTY CYCLE - 
TEMPERATURE AT START OF PULSE TRAIN 

NOMINAL PULSE TRAIN LENGTH 

NOMINAL OH-TIME(S) 

NOMINAL OFF-TIME(S) 


93.3tol76 o 


0.1 

200 


c 

PULSES 

sec 

sec 


200-350 o 


P) 


*See attached table 


kM 
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ATTITUDE CONTROL OROFULSION COMPONENT DATA SHEET 

Ii.3.l THRUSTER, HYDRAZINE continued P/N MR-74A 


LAUNCH ENVIRONMENT - 
RANDOM VIBRATION - 


17.0 


WIDE BAUD LEVEL ! G^ms 

MAX POWER SPECTRAL DENSITY Q ♦ T6 G^/Hz from 250 to ^OOO ||z 


SINUSOIDAL VIBRATION - 


9 n 

_ OCTAVES/min 


SWEEP RATE — _ OCTAVES/min 

MAX G LEVEL (0-PEAK) AT 5-22 Hz 

12.0 AT 21=2Q.0U 

5.0 .-r 200- 

— 7O0O"^ 


ACOUSTIC VIBRATION - 

OVERALL SOUND PRESSURE LEVEL 
SHOCK RESPONSE - 


WAVE FORM PEAK-LEVEL OF 


SHOCK SPECTRUM-PEAK RESPONSE OF 
AMPLIFICATION FACTOR ((?) 


STATIC ACCELERATION 
INJECTOR - 


INJECTOR PRESSURE DROP AT FLOW RATE 


CATALYST - 


BED DIAMETER 


BED LENGTH . 

bed loading 


heater - 

NOMINAL SUPPLY VOLTAGE 


MAXIMUM POWER 


CATALYST BED TEMPERATURE 


dB TOR 


G's FOR 
G ' s AT _ 


MINUTES 


PATTERN OF PROPELLANT DISTRIBUTION 


G'S 

Single SPVP 

N/cm^ e • 0Q02 0 kg/sec 


PCID « 


.00045 


I bm/sec ) 


Shell 405 


PELLET siZE(S) — ?5~.3p mesh 

bed plate and screens 

RETENTION TECHNIQUE 


cm { Q * 398 j n ) 

cm ( 0 . 5 00 in^ 

kg/sec/cffl^ ( 0-0037 ibm/sec/ in^ ) 


26.0 Vdc, 

WATTS a 27 . 3 Vdc. 


VALVE - 

THRUSTER-VALVE INTERFACE DESCRIPTION ... 


Bolt flange 


PROOF PRESSURE 


BURST PRESSURE 


O 


EXTERNAL LEAKAGE 
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ATTITUDE CONTROL PROPULSION COMPONENT DATA SHEET 

4.3.1 THRUSTER, HYDRAZINE continued 


MATERIAL - 

CHAMBER 

STANDOFF 

CATALYST RETAINER 


CRES 347 
Kaynes 25 
CRES 347 


MASS - 

WITH VALVE 0.29 kg ( 0.65 Ibw) 

WITHOUT VALVE Kg ( lb*) 

OTHER B .Yalv.e 0.34 kg ( 0.75 l b*) 


OTHER SIGNIFICANT CHARACTERISTICS 


r: y 


ALL 16 THRUSTERS STEADY-STATE THRUST DATA POINTS (10 EA/THRUSTER) FROM 
(G 400 psia) TO 4lOF (G 134 psia) PROPELLANT TEMPERATURE. APE WITHIN THE 
±‘J% OF NOMINAL THRUST BLOWDOWN CURVE SHOWN. 


FEED PRESSURE, Pq - psia 


Figure 9. ATS F&G SPS Prototype Qualification Thermal Vacuum Test Thrust Blowdown 


P/N MR-74A 
















Figure 4 


ATS F&G PUAL DATA, EVM & TRUSS(15 THRUSTERS), - No. 13 

REPEATABILITY, + % 


« 

h-» 

I 

00 


, ON 

'Bit TIME 

PULSE 

@ 400 psio & 95* F 

@ 

134 psio & 40*F 

.1 

1 

6.1 


3.5 

.1 

5 

9.4 


8.5 

.2 

1 

5.8 


4.9 

.2 

25 

5.4 


3.9 

Centroid 

.1 

1 

6.1 


11.4 

.1 

5 

9.4 


13.4 

.2 

1 

1 

3.0 


3.7 

.2 

25 

1.6 


5.0 



. 

MAXIMUM 

RESPONSE 

PULSE MODE 

@ 

. 1 on 

/200 sec 


to 

90% 

. 106 sec 


to 

lO^/o 

.394 sec 

STEADY STATE 

to 

90^0 

2.530 sec 


to 

10% 

.295 sec 


(Qua I Date EVM + Truss) 
(16 Thrusters) 


(S/Sl 1001, 1002, 1003 perf. mop) 
(48 Thrusters) 


Note above doto Is moximum over entire pressure and temperature range 




VALVE MANUFACTURER 

HEATER MANUFACTURER 

SENSOR MANUFACTURERS 

TEMPERATURE TRANSDUCER .... 
PRESSURE TRANSDUCER 

PROGRAM 

CONTRACTING AGENCY 

PRIME CONTRACTOR 

STATUS 

QUALIFIED 

FLOWN 

LAUNCH VEHICLE 

AVAILABILITY 

COST/PROCUREMENT INFORMATION... 


COMPONENT DATA SHEET 


( 57 ) 



SCALE 


HK&M PART NUMBER 

AVCO/Bell P4PJ number 

Ruscmount p^pj NUMBER 

PART NUMBER PA4^>3-:uO 

Low Cost StaiKl anJi/.cd Spu^c Lcjuipinciil 

Bell Aerospace Coinpany 

1)V1 C'umplclcJ; Qual SehccluleJ l o r Smiimer ~7S 

Any SLV 

6 Months ARO 
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ATTITUDE CONTROL PROPULSION COMPONENT DATA SHEET 

4.3.1 THRUSTER, HYDRAZhIE 


PROPELLANT 

VACUUM THRUST RANGE 

INLET PRESSURE RANGE 

INLET TEMPERATURE RANGE . . . 
MINIMUM IMPULSE BIT 

IMPULSE BIT REPEATABILITY w 


CENTROID LOCATION REPEATABILITY FOR ^ ° 


N,H 


2 "4 


M1LP-26536C 


i_LL±iL_N (^i2£L_ib,) 

N/c«2 (120i 70 rsiA) 

44-60 °c (4C:l14Q °r) 

[lOJ M-sec «2il_H/cm2 mILET P, °C CATALYST BED TEMP. 

f O 00-4 Ihf-sec 350 psiA, 400 Op CATALYST BCD TEMP) 

_104'^r N/cm* ( 150- 350 PSIA) ihlET PRESSURE: 


3o REPEATABILITY 

J ^ 

J % 


PULSE HUMBER 

Any_ 

’ >~50~ 


sec VALVr OM-TIME: 


CHAMBER PRESSURE ROUGHNESS 


:ta rlpcai abiu i < 

xO 033 sec 

020 see 

. to pip sec 


PULSE liUMBER 

2-10 

_M-50 

> 50 


±__7 % 3o (maximum) 


RESPONSE - 

TIME FROM VALVE-Oll SIGNAL TO 90i STEADY STATE Pj,: _ .0 Oj^ sec 

TIME FROM VALVE-OFF SIGNAL TO lOK STEADY SIAiE P^: 0 100 gee ' 1 0 vdc clipping 

STEADY STATE VACUUM SPEC 1 F 1C IMPULSE R-sec/kg ( 217.6 | bf-sec/ 1 bm) 

LIFE - 

total IMPULSE ’■^.^J7P... N-sec ( 30,6 00 

TOTAL THROUGHPUT kg ( ’’ILlbm) 

TOTAL NUMBER OF COLD STARTS 50 0.000 ^ !^L°C ( _.p.^P «>f) 

TOTAL NUMBER OF PULSES 5 07.000 


STEADY STATE DUTY CYCLE - 

TOTAL Oli-TIME 

MAXIMUM ON-TIME 


L£Lll^_sec ^40 7 hrs) 
1 08 X 10' gee (30 0 hrs) 


PULSE MODE DUTY CYCLE - 

TEMPERATURE AT START OF PULSE TRAIN 

NOMINAL PULSE TRAIN LENGTH 

NOMINAL OM-riME(S) 

NOMINAL OFF-TIME(S) 


2 04 Oc ( 400 Op, 

1 - 20.00 0 PtJLSES 

0.008 -2 0 sec 
0.012- 1200acc 


4.3.1-10 



ATTITUDE CONTROL PROPULSION COMPONENT DATA SHEET 


4.3.1 THRUSTER, HYDRAZINE continued 

UUNCH ENVIRONMENT • 

RANDOM VIBRATION • 

WIDE BAND LEVEL 

MAX POWER SPECTRAL DENSITY 

SINUSOIDAL VIBRATION - 

SWEEP RATE 

MAX G LEVEL (0-PEAX) 


ACOUSTIC VIBRATION - 
OVERALL SOUND PRESSURE LEVEL .. 
SHOCK RESPOHSE - 

WAVE FO»’M PEAK-LEVEL OF 

SMOCK SPECTRIIM-PEAX RESPONSE OF 

AMPLIFICATION FACTOR IQ) 

STATIC ACCELERATION 


P/N 8760 


1 0 G^/Hz fro* 40 to 600 Hz 


2 

OCTAVES/min 
AT 27.1-80 117 


30 

20 

AT 80-150 Hz 


10 

AT 160-2000 Hz 


150 

dn FOR 5 

MINUTES 


G'r. FOR 

. sec 

4300 

Cl's AT 10.000 

. Hz 


_20 

34 G's 


INJECTOR - 

PATTERN OF PROPELLANT DISTRIBUTION 
INJECTOR PRESSURE DROP AT FLOW RATE 
(Including Valve and Lee Viscojet) 


Vjjrtex 

138 ll/c*^ « Q^Q004J kg/sec 

( 200 PSID • 0.00091 lb*/sec) 


CATALYST - 

TYPE 

PELLET SIZE(S) 

RETENTION TECHNIQUE 

BED DIAMETER 

9E0 LENGTH 

BED LOAD I MG 

HEATER - (Catalyst Bed/Valve) 
NOMINAL SUPPLY VOLTAGE . .. 

MAXIMUM POWER 

CATALYST BED TEMPERATURE . 


Shell 405 ABSG 

20 - 30 Mesh 

Static Pre-Load. Single ) L.d 

108 cm ( 0425 ini 

1 -SO cm ( 0-59 id) 

4.9 X 1 0 * kg/sec/c*^ ( 0 007 Ibm/sec/in^) 

28 vdc, 

1.0/0. 2 WATTS B 31 Vdc. 204/4.4 °c ( 400/40 °f i 

204 °C ( 400 ■^F) 


VALVE - 

THRUSTER-VALVE INTERFACE DESCRIPTION 

t.?o<'F pressure 

BUR'T pressure 

EXTERNAL LEAKAGE 

Internal Leakage 


Flanged, Redundant Omega Seals 

_580__ h/c*2 ( 840 psiG) 

1 160 n/c*2 ( 1680 PSIG) 

10 * 5cc/s OF Hp « 290 h/c*2 ( 420 PSIA) 

10 scc/hr GNj 290 N/cm’ 


a 


j 
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ATTITUDE CONTROL PROPULSION COMPONENT DATA SHEET 

>4.3.1 THRUSTER, HYDRAZINE continued 


material - 

CHAMBER 

STAHDOFF 

CATALYST RETAINER 


L60S 

L60S 

L60S. Pt -Rh Screen 


MASS - 

WITH VALVE 

WITHOUT VALVE 

OTHER - Without Pj, Transducer 

OTHER SIGHIFICani CHARACTERISTICS 


039 

03Q ko 

024 kg 


( 0.86 Ibm) 

( QAI '»■) 

( 0.S3 Ibm) 




ATTITUDE CONTROL PROPULSION COMPONENT DATA SHEET 

4.3. I THRUSTER, HYDRAZINE 



VALVE MANUFACTURER 

HEATER MANUFACTURER 

SENSOR MANUFACTURERS 

TEMPERATURE TRANSDUCER .... 
PRESSURE TRANSDUCER 

PROGRAM 

CONTRACTING AGENCY 

PRIME CONTRACTOR 

STATUS 

QUALIFIED 

FLOWN 

LAUNCH VEHICLE 

AVAILABILITY 

COST/PROCUREMENT INFORMATION... 


Parker-Hannlfin part NUMBER 

PART NUMBER 

PART NUMBER 

PART NUMBER 



ATLAS CENTAUR 
8 months ARO 


FLTSATCOM 
_SMSQ 
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ATTITUDE CONTROL PROPULSION COMPONENT DATA SHEET 

4.3.1 THRUSTER, HYDRAZINE 


PROPELLANT MIL-P-26536C, Hydrazine 

VACUUM THRUST RANGE 1.11-0.22 h ( 0 . 25 -0 . 05 | ) 

INLET PRESSURE RANGE 238-40.8 f 350-60 pj,/) 

INLET TEMPERATURE RANGE °C ( ^0~1^0 °F) 

MINIMUM IMPULSE BIT .0133 N-sec . 238 M/cm^ INLET P. 232 ° c CATALYST BED TEMP. 

Ibf-sec <. PSIA. ^^Q °F catalyst DlO TEMP) 

IMPULSE BIT REPEATABILITY « 238. N/cm^ ( 33QLPSIA) INLET PRESSURE: 

3a REPEATABILITY PULSE HUMBER 

^ _10 $ 

.J: % 

i 


CEHTROlO LOCATION REPEATABILITY F0R^2^soc valVE ON-TIME: 

3<T liFI'EATAfilLI rV PULSE NUM3ER 

_i.__.JQ i 

,J= % 

t 

CHAMBER PRESSURE ROUGHNESS _l 5 % 


RESPONSE - 

TIME FROM VALVE-ON SIGNAL TO 90)S STEADY STATE P,,: sec 

TIME FROM VALVE-OFF SIGNAL TO lOX STEADY STATE P^.:,_0.Q.5O __ stc 

STEADY STATE VACUUM SPEC IF 1C IMPULSE 2234 fi-sec/kg ( 228 | b^-sec/ 1 btn) 


LIFE - 

TOTAL IMPULSE , > N-sec (l^X^Qbf-sec ) 

TOTAL THROUGHPUT 3 0.4 |<g ( 67 Ibm) 

TOTAL NUMBER OF COLD STARTS 400,0 00 b 232 °c ( 450 Of) 

TOTAL NUMBER OF PULSES _4QILQQQ 


STEADY STATE DUTY CYCLE - 

TOTAL ON-TIME 

MAXIMUM ON-TIME 


150,000 
29 , 000 sec 


PULSE MODE DUTY CYCLE - 

TEMPERATURE AT START OF PULSE TRAIN 

NOMINAL PULSE TRAIN LENGTH 

NOMINAL ON-TIME(S) 

NOMINAL OFF-TIHE(S) 


232 


imlimlted pulses 

0.020 


30 


sec 


sec 


( 450 Op) 
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ATTITUDE CONTROL PROPULSION COMPONENT DATA S'^EET 

4.3.1 THRUSTER, HYDRAZINE continued p/^ MRTr_n ^ 


LAUNCH ENVIRONMENT - 
RANDOM VIBRATION - 

WIDE BAND LEVEL 

MAX POWER SPECTRAL DENSITY 
SINUSOIDAL VIBRATION - 

SWEEP RATE 

MAX G LEVEL (0-PEAX) 


ACOUSTIC VIBRATION - 

OVERALL SOUND PRESSURE LEVEL 

SHOCK RESPONSE - 

WAVE FORM PEAK-LEVEL OF 

SHOCK SPECTRUM-PEAK RESPONSE OF 

amplification factor (Q) 

STATIC ACCELERATION 

INJECTOR - 

PATTERN OF PROPELLANT DISTRIBUTION 

INJECTOR PRESSURE DROP AT FLOW RATE 


®rms 


G^/Hz from 


to _ 

OCTAVES/mi 

n 


AT 

. Hz 


AT 

. Hz 


AT 

, Hz 


dB FOR 


. MINUTES 

G's FOR 


. sec 

G's AT 


. Hz 

G's 




Sit^le _tube 

34 H/cm2 « 0.00021 


Hz 


kg/sec 


( 50 PSID 


1 bm/sec ) 


CATALYST - 

Shell 405 ABSG 

PELLET siZE(S) 25-30 Mesh 

RETENTION TECHNIQUE Prcloaded Screens 

BED DIAMETER cm ( 0 » ^ 0 in) 

BED LENGTH 1.27 cm ( 0.50 in^ 

BED LOADING 0 . 00207 kg/sec/cm^ ( 0 . 03 1 bm/sec/ in^) 


HEATER - 

NOMINAL SUPPLY VOLTAGE 15 Vdc, 

MAXIMUM POWER 2 .5 WATTS a 15 Vdc. 288 °C ( __550_°F) 

CATALYST BED TEMPERATURE _288^_Og ^ 


VALVE - 

THRUSTER-VALVE INTERFACE DESCRIPTION Flatige-mounted, Gold Plate V Seal . 

PROOF PRESSURE 680,2 N/cm^ ( __1jOOG__ PS I A ) 

BURST PRESSURE 816,2 w/cm^ ( 1200 PSIA^ 

EXTERNAL LEAKAGE 0,36 acc/s OF ^ 2 , 238 N/cm^ ( 350 PS I A) 
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ATTITUDE CONTROL PROPULSION COMPONENT DATA SHEET 

4.3.1 THRUSTER, HYDRAZINE continued 


MATERIAL -• 

CHAMBER 

STANDOFF 

CATALYST RETAINER 
MASS - 

WITH VALVE 

WITHOUT VALVE ... 
OTHER 





.050 StCONO fUlSfS, 

TlMMIATUie 400*r 



.260 StCONO fULStS, I PH StCONO 



INltT PItSSUIt. PSI* 
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ATTITUDE CONTROL PROPl 

4.3.1 THRUSTER, HYDRAZINE 


MANUFACTURER 


Hpjnilton Standa 


MODEL NO . R FA 10-15 

P‘'?T NUMBER SV 748525 


VALVE MANUFACTURER 

JHAM. HEATER MANUFACTURER 

Valve Heater Manufacturer 

SENSOR MANUFACTURERS 

TEMPERATURE TRANSDUCER .... 

PRESSURE TRANSDUCER 

PROGRAM 

CONTRACTING AGENCY 

PRIME CONTRACTOR 

STATUS 

QUALIFIED 

FLOWN 

LAUNCH VEHICLE 

AVAILABILITY 

COST/PROCUREMENT INFORMATION... 


iS 


COMPONENT DATA SHEET 




4.3.1-17 



ATTITUDE CONTROL PROPULSION COMPONENT DATA SHEET 

4.3.1 THRUSTER, HYDRAZINE 


N2«4 


PROPELLANT 

VACUUM THRUST RANGE ux „ 

INLET PRESSURE RANGE _ 72.-2^07 (i/cm^ ( 105-300 psiA) 


0.42-1.11 


( .095-. 25 


INLET TEMPERATURE RANGE 


7-71 Op ( 45- 160 


’F) 


MINIMUM IMPULSE BIT .0076 H-aec ,»_72_ ii/cm^ ||||.ET P,171 °C CATALYST BED TEMP. 

( .0017 lbf-i.ec * IPA-.PSIA, CATALYST BED TEMP) 

72 N/cni2 1 105 PSIA) INLET PRESSURE: 


IMPULSE BIT REPEATABILITY * 


CENTROID LOCATION REPEATABILITY FOR 


CHAMBER PRESSURE ROUGHNESS 


RESPONSE - 


3<r REPEATABILITY 

.1 % 

_i % 

sec VALVE OH-TIIIE: 

.K; REPEAlAfilLI I < 

A t 

-i i 


PULSE HUMBER 


PULSE NDIIOER 


TIME FROM VALVE-OH SIGNAL TO 00^ STEADY STATE P^,: 
TIME FROM VALVE-OFF SIGNAL TO 10^ STEADY STATE IV 


aec 

uuc 


STEADY STATE VACUUM SPECIFIC IMPULSE 


2226 


ll-soc/kg 


b^-sec/lbir) 


4893 


LIFE - 

TOTAL IMPULSE . 

TOTAL THROUGHPUT _ _ 

TOTAL NUMBER OF COLD STARTS __ , 93-260 °c ( 200-500 Op, 

TOTAL NUMBER OF PULSES >350.000 


. Il-sec 

3.3 Rg 


( Ibf-sec) 

( — 7 « 2 1 h(n ) 


STEADY STATE DUTY CYCLE - 

TOTAL ON-TIME 

MAXIMUM Oll-TIHE 

PULSE MODE DUTY CYCLE - 


4 600 

-3^- 


sue 

sec 


TEMPERATURE AT START OF PULSE TRAIN 


IIL. 

°c 

( 340 °F^ 

NOMINAL PULSE TRAIN LENGTH 


10 

PULSES 


NOMINAL ON-TIHE(S) 


.007 

sec 


NOMINAL OFF-TIME(S) 

.. 

100 

sec 
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ATTITUDE CONTROL PROPULSION COMPONENT DATA SHEET 

1+.3.I THRUSTER, HYDRAZINE continued P/N SV 748525 


LAUNCH ENVIRONMENT - 
RANDOM VIBRATION - 

WIDE BAND LEVEL 

MAX POWER SPECTRAL DENSITY 
SINUSOIDAL VIBRATION - 

SWEEP RATE 

MAX G LEVEL (0-PEAK) 


ACOUSTIC VIBRATION - 

OVERALL SOUND PRESSURE LEVEL .. 
SHOCK RESPONSE - 

WAVE FORM PEAK-LEVEL OF 

SHOCK SPECTRUM-PEAK RESPONSE OF 

AMPLIFICATION FACTOR (Q) 

STATIC ACCELERATION 


9.2 


®rms 

6^/Hi from 300 to 2000 Hz 


.A 

11 

la 


0CT.,£S/»l^O 

AT 45 - Hz 

AT 12Q .-^|9QQ 

AT Hz 


dB FOR MINUTES 


13 


G's FOR 

sec 

G's AT 

Hz 


G's 


INJECTOR - 

PATTERN OF PROPELLANT DISTRIBUTION 
INJECTOR PRESSURE DROP AT FLOW RATE 


Sin gle e le me nt , 

62 H/cm^ u 

( PS ID b 


Penetrating injector 


.0011 


. kg/sec 
I bffi/sec ) 


CATALYST - 

TYPE 

PELLET SIZE(S) 

RETENTION TECHNIQUE 

BED DIAMETER 

BED LENGTH 

BED LOADING 


■Shell 405 ABSG 

30-35 

Dual Screen retained by nozzl e 

0.69 cm ( .271 in) 

.P_l®A_y_ctn ( » 337 jp) 

.0 00 5 - * ^^ l^^sec/cm^ ( . 0074- * 9^1^ sec/ I ) 


HEATER - 

NOMINAL SUPPLY VOLTAGE ^ Vdc, 

MAXIMUM POWER 1 . 15 WATTS B 14 Vdc. °C ( °F ) 

CATALYST BED TEMPERATURE 171 °C ( 340 °F ) 


VALVE - 

THRUSTER-VALVE INTERFACE DESCRIPTION 


Welded 


PROOF PRESSURE 310 N/cm^ I 450 P.SIA^ 

BURST PRESSURE 965 n/cm^ ( 1400 

EXTERNAL LEAKAGE 1 X 10 ^cc/s OF He ^ (^.^^_^^PS I A ) 
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ATTITUDE CONTROL PROPULSION COMPONENT DATA SHEET 

4.3.1 THRUSTER, HYDRAZINE continued 


MATERIAL - 

CHAMBER 

STAHOOFF 

CATALYST RETAINER 


Inconel 600 


Inconel 625 


■ 1.-605 



MASS - 

WITH VALVE 0.16 hg ( 0.35 Ibini 

WITHOUT VALVE kg ( Ibm) 

OTHER kg ( Ibm) 


OTHER SIGNIFICANT CHARACTERISTICS 

CT» LTE REA 10 U 
CUMUtATWt LINEAR IMPULSE BIT 
VS PULSE TRAIN LENGTH FOR 
PITCH MOMENTUM DUMPING 
TEST CONDITIONS 
A OUrv CYCLE 

’’’on - 0, 040 SECONDS 

^OFF ■- C SECONDS 


B Tg, J4(F F 



PULSE TRAIN LENGTH 


i 


OKIGIX'AL PAGE IS 
OF P(X)R OUAU'fY 


LTE REA 10 15 
S N 00004 00007 
PULSING SPECIFIC IMPULSE 
VS PULSE TRAIN LENGTH FOR 
PITCH MOMENTUM DUMPING 
TEST CONDITIONS 


A DUTY CYCLE 

Ton * 0. 50 SECONDS 

Toff' ^ seconds 



\ 


0 \ 
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ATTITUDE CONTROL PROPULSION COMPONENT DATA SHEET 

4.3.1 THRUSTER, HYDRAZINE 


0 


MANUFACTURER 
MODEL NO. 

PART NUMBER 


Hamilton Standard (32) 


R.E.A. 10-16 


SV755437 




VALVE MANUFACTURER Wright Components huMBER 

HEATER MANUFACTURER PART NUMBER 

SENSOR MANUFACTURERS 

TEMPERATURE TRANSDUCER PART NUMBER 

PRESSURE r '.NSDUCER PART NUMBER 

PROGRAM Multipip- Satpllitp Di sppnapr (MSD)^ 

CONTRACTING AGENCY Naval Research Lab 

PRIME CONTRACTOR 


STATUS 

QUALIFIED Some class that has flovm on Solrad X. 

Qualified scheduled MSP flight is 1975. 

LAUNCH VEHICLE 

AVAILABILITY Production Status 


COST/PROCUREMENT INFORMATION... 
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ATTITUDE CONTROL PROPULSION COMPONENT DATA SHEET 

4.3.1 THRUSTER, HYDRAZINE 


propellant. 


.49-. 93 


. 11-. 21 


VACUUM THRUST RANGE ^ ‘’f) 

INLET PRESSURE RAHGE 86-17 2 n/cm^ ( 125- 250 PSIA) 

INLET TEMPERATURE RANGE 5 tO 50_ 0(. (41 t O 122 

minimum IMPULSE BIT j^31_. Il-sec *_86 (l/cni^ INLET P,.538°C CATALYST BED TEMP. 

( »QQ7 Ibf-sec • .T-2^PSIA,1^P2.°F catalyst BCD TEMP) 
IMPULSE BIT REPEATABILITY » N/cm^ PSIA) INLET PRESSURE; 


IMPULSE BIT REPEATABILITY » 


3«jr REPEATABILITY 

^10.7 f 


PULSE IIUIIBER 
1-100 


CENTROID LOCATION REPEATABILITY FOR 


0.60 


soc VALVE ON-VIIIF: 

;i(j REt'EATABILI U 

1 22 .6 


20-100 


PIIISF NUIIOER 

1-100 


10-100 


CHAMBER PRESSURE ROUGHNESS 


RESPONSE - 


TIME FROM VALVE-ON SIGNAL TO 90)t STEADY STATE P^^ : __j026 sec 

TIME FROM VALVE-OFF SiGIIAL TO IO;i STEADY STATE Pj,:_ -066 

STEADY STATE VACUUM SPECIFIC IMPULSE 22Q8 N-soc/kg { _2.23 _lb^-soc/lbm) 


IMPULSE ; . . 


TOTAL THROUGHPUT 


TOTAL NUMBER OF COLO STARTS 


TOTAL NUMBER OP PULSES. 




375,000 


,_“c ( 


16,360 

( Ibf-sec) 

( 80_„,) 

(_ Of) 


STEADY STATE DUTY CYCLE - 


TOTAL ON-TIIIE 


MAXIMUM ON-TIME 


_86^4QQ sec 

7.200 3,, 


PULSE MODE DUTY CYCLE - 

TEMPERATURE AT START OF PULSE TRAIN 


NOMINAL PULSE TRAIN LENGTH 


NOMINAL ON-TIME(S) . 
NOMINAL CFF-TIHE(S) 


_ 

100 

.060 

^40 


PULSES 
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ATTITUDE CONTROL PROPULSION COMPONENT DATA SHEET 


4.3. I THRUSTER, HYDRAZINE continued 


P/N SV755437 


LAUNCH ENVIRONMENT - 
RANDOM VIBRATION - 

WIDE BAND LEVEL 

MAX POWER SPECTRAL DENSITY 
SINUSOIDAL VIBRATION - 

SWEEP RATE 

MAX G LEVEL (0-PEAK) 


ACOUSTIC VIBRATION - 

OVERALL SOUND PRESSURE LEVEL 

SHOCK RESPONSE - 

WAVE FORM PEAK-LEVEL OF 

SHOCK SPECTRUM-PEAK RESPONSE OF ... 

AMPLIFICATION FACTOR (Q) 

STATIC ACCELERATION 


'ritis 


G^/Hz from 


to _ 

OCTAVES/mi 

n 


AT 

. Hz 


AT 

. Hz 


AT 

. Hz 


dB FOR 


MINUTES 

r.'s FOR 


. sec 

r.'s AT 


llz 

G's 




Hz 


INJECTOR - 

PATTERN OF PROPELL NT DISTRIBUTION 

INJECTOR PRESSURE DROP AT FLOW RATE 


Singl e el emen t ^ P en e ^ a t j ector 
62 H/cm^ . 0 005 kg /sec 

- 90 - 


PSID 


Ibm/sec) 


CATALYST - 

TYPE 

PELLET SIZE(S) 

RETENTION TECHNIQUE 

BED DIAMETER 

BED LENGTH 

BED LOADING 

HEATER - 

NOMINAL SUPPLY VOLTAGE . 

MAXIMUM POWER 

CATALYST BED TEMPERATURE 


Shell 405 ABSG 

30-35 

Oval Screen Retained by Nozzle 

. 68 cm ( .268 in) 

_l?i_cm (_.-_337_in) 

. 0 006 - kg/sec/cm^ ( . 009- 1 bm/sec/ i ) 

70012 . 0165 


Vdc, 

WATTS « VJc. °C ( °F) 

°C ( __°F) 


VALVE - 

THRUSTER-VALVE INTERFACE DESCRIPTION 


PROOF PRESSURE N/cm^ ( 60 0 PSIA) 

BURST PRESSURE 965 ( 1400 psi4^ 

EXTERNAL LEAKAGE scc/s OF * N/cm^ { P3IA) 
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ATTITUDE CONTROL PROPULSION COMPONENT DATA SHEET 

4.3.1 THRUSTER, HYDRAZINE continued 


MATERIAL - 

CHAMBER Inconel 600 

STAHDOFF 347 Cres 

CATALYST RETAINER L-605 

MASS - 

WITH VALVE »21 ( .48 Ibm) 

WITHOUT VALVE kg ( Ibm) 

OTHER kg ( Ibi") 


OTHER SIGNIFICANT CHARACTERISTICS 


DUTY CYCLE 0. 060 0. 940 
PULSE TRAIN LENGTH = 100 











VALVE MANUFACTURER 

HEATER MANUFACTURER 

SENSOR MANUFACTURERS 

TEMPERATURE TRANSDUCER .... 
PRESSURE TRANSDUCER 

PROGRAM 

CONTRACTING AGENCY 

PRIME CONTRACTOR 

STATUS 

QUALIFIED 

FLOWN 

LAUNCH VEHICLE 

AVAILABILITY 

COST/PROCUREMENT INFORMATION... 
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ATTITUDE CONTROL PROPULSION COMPONENT DATA SHEET 

4.3. I THRUSTER, HYDRAZINE 

PROPELLANT 

VACUUM THRUST RANGE 7.1 -1.1 ^ ^ 1.6- . 25 

INLET PRESSURE RANGE 248 - 27 ~ PSIA) 

INLET TEMPERATURE RANGE 4 .4t o60 Op ( °F ) 

778 

MINIMUM IMPULSE BIT _! ll-scc « H/ctn^ ||||.ET P, °C CATALYST BED TEMP. 

I. • Ib^-sec It PSIA, °F CATALYST BED TEMP) 

IMPULSE BIT REPEATABILITY « N/cni^ ( PSIA) INLET PRESSURE: 

3(/ REPEATABILITY PULSE NUMBER 

^ 10 Y, 


,.i 

CENTROID location REPEATABILITY FOR 100^ sec VAI VF OH-TIIIE: 

;!/f REPEAT/.BILi T/ 

^„„10 i 

chamber PRESSURE ROUGHNESS .j, ^ )' 

RESPONSE - 

TIME FROM VALVE-ON SIGNAL TO 90:i STEADY STAIE P^: sec 

time FROM VALVE-OFF SIGNAL TO IO;i STEADY SIA1E Pj,: — . sue. 

STEADY STATE VACUUM SPECIFIC IMPULSE tl-sec/l'-G 

LIFE - 

1 fi 0 19ft 

TOTAL IMPULSE N-sec 

TOTAL THROUGMFUr kg 

TOTAL NUMBER OF COLD STARTS » 

TOTAL NUMBER OF PULSES 35,0 00 

STEADY STATE DUTY CYCLE - 

TOTAL ON-TIME sec 

MAXIMUM ON-TIME 1:^.?^ sec 

PULSE MODE DUTY CYCLE - 

TEMPERATURE AT START OF PULSE TRAIN ~^00 °C 

NOMINAL PULSE TRAIN LENGTH 5 - 5 000 pyLSES 

NOMINAL OII-TIME(S) . 075 jec 

NOMINAL OFF-TIME(S) . 525 sec 


PULSE NUMBER 


225 


. 1 b^-sec/ 1 bm ) 


_"C ( 


36,000,^ ^ 

X_ . I bx-sec ) 

*'5 , 




F) 


-f-140 


“F) 
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ATTITUDE CONTROL PROPULSION COMPONENT DATA SHEET 

11.3.1 THRUSTER, HYDRAZINE continued P/N 3251415-101 


LAUNCH ENVIRONMENT - 
RANDOM VIBRATION - 

WIDE BAND LEVEL 

MAX POWER SPECTRAL DENSITY 
SINUSOIDAL VIBRATION - 

SWEEP RATE 

MAX 6 LEVEL (O-PEAK) 


ACOUSTIC VIBRATION - 

OVERALL SOUND PRESSURE LEVEL .. 
SHOCK RESPONSE - 

WAVE FORM PEAK-LEVEL OF 

SHOCK SPECTRUM-PEAK RESPONSE OF 

AMPLIFICATION FACTOR ((?) 

STATIC ACCELERATION 


*^rms 

G^/Hz from to Hz 

OCTAVES/min 

AT Hz 

AT Hz 

AT Hz 

dB FOR MINUTES 

G's FOR sec 

G's AT Hz 

G's 


INJECTOR - 

PATTERN OF PROPELLANT DISTRIBUTION 

INJECTOR PRESSURE DROP AT FLOW RATE 


4x4 axial and radial 


N/cm^ @ 

PS ID 


kg/sec 

1 bm/sec ) 


CATALYST - 

TYPE 

PELLET SIZE(S) 

RETENTION TECHNIQUE 

BED DIAMETER 

BED LENGTH 

BED LOADING 

HEATER - 

NOMINAL SUPPLY VOLTAGE 

MAXIMUM POWER 

CATALYST BED TEMPERATURE 


Shell 405 ABSG 
14-18,20-30 


Screen covered perforated plate 
1.34 


cm 


2.64 


cm 

kg/sec/cm^ 


^ .530 

( U- ^ 
( 


_ in) 

- in) 

1 bm/ sec/ i ) 


WATTS w Vdc, 

°C 


°C ( °F) 

( °f) 


VALVE - 

THRUSTER-VALVE INTERFACE DESCRIPTION 

PROOF PRESSURE 

BURST PRESSURE 

EXTERNAL LEAKAGE 


Series redundant hard seat torque 
motor operated 


424 


1113 


N/cm^ 

N/cm^ 


{ 

( 


615 

1615 


PSIA) 

PSIA) 


^ scc/s 0 F§^£_ N/cm^ ( PSIA) 
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ATTITUDE CONTROL PROPULSION COMPONENT DATA SHEET 

4.3.1 THRUSTER, HYDRAZINE continued 

MATERIAL - 

Cobalt (L605) and Nickel (Inconel 600) 

CHAMBER L 1 

STANDOFF 

CATALYST RETAINER 


MASS - 


WITH VALVE 


.403 

kQ 

( 

.888 

I bm) 

WITHOUT VALVE . . . . 



kq 

( 


1 bm) 

OTHER 

valve only 

.2676 

_ kg 

(_ 

.5900 

1 bm) 


OTHER SIGUIFICANT CHARACTERISTICS 
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ATTITUDE CONTROL PROPULSION COMPONENT DATA SHEET 

II.3.I THRUSTER, HYDRAZINE 


MANUFACTURER Hamilton Standard (32) 


MODEL NO . REA 17-7 
PART NUMBER SV748562 



VALVE MANUFACTURER 

Parker Aircraft 

PART NUMBER . 

5720002 

HEATER MANUFACTURER 

Tsr 

PART NUMBER 

76-3764-1 

SENSOR MANUFACTURERS 

TEMPERATURE TRANSDUCER 

TST 

• • • • 

PART NUMBER 

5148-3 

PRESSURE TRANSDUCER ... 

• ■ • a j 

_ PART NUMBER _ 



PROGRAM Classified 


CONTRACTING AGENCY 
PRIME CONTRACTOR 
STATUS 

QUALIFIED 

FLOWN 

LAUNCH VEHICLE 

AVAILABILITY Production status 

COST/PROCUREMFNT INFORMATION... 


LSMS 


Flovm 
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ATTITUDE CONTROL PROPULSION COMPONENT DATA SHEET 

4.3. I THRUSTER, HYDRAZINE 


PROPELLANT 

VACUUM THRUST RANGE 

INLET PRESSURE RANGE 

INLET TEMPERATURE RANGE . .. 
MINIMUM IMPULSE RIT 

IMPULSE BIT REPEATABILITY c 


CENTROID LOCATION REI’LAI. iiLlTY FOR 


CHAMBER PRESSURE RnuGIIIIESS 


^4 

( »34-.50 

117-176 R/cm2 ( 170 -255 psiA) 

4_^ 43 °c ( 40 t o 110 Op) 

H-soc •.^}Z_(l/ctn2 |„| £J Op CATALYST BED TEMP. 

( ♦0 064 ib^.sec m ^70 PSIA. 4 60 Op catalyst bed temp) 

. , N/cni2 ( J-^®._PSIA) IIII.ET PRESSURE: 


3u REPEATABILITY 

^ 

J. % 

I < 


PULSE lllllinCR 


sec VALVE uH-TiME: 


;i(f KKPUT.'.fni 1 1 Y PULSE NIIIIBER 




RESPONSE - 

TIME FROM VALVE-nil SIGNAL TO 90;4 STEADY STATE I,,: aec 

TIME FROM VALVE-OFF SIGNAL TO 10, ; STEADY STATE ... sec 

STEADY STATE VACUUM SPEC I F 1C IMPULSE ^206_ N-stic/kg b^-sec/l bm) 


LIFE - 

"OTAL IMPULSE 

TOTAL THROUGHPUT 

TOTAL NUMBER OF COLD STARTS 
TOTAL NUMBER O'" PULSES 


_7l, 171 
^48.5 
960 

1.000, opo_ 


■ N-sec 

kg 


93 


1, -sec) 

(.JO Lib.) 

^c ( 200 °F) 


STEADY STATE DUTY CYCLE - 

TOTAL 011-TIME 

MAXIMUM ON-TIME 


2^00 

_6_Q 


sac 

sec 


PULSE MODE DUTY CYCLE - 
TEMPERATURE AT START OF PULSE TRAIN 

NOMINAL PULSE TRAIN I.EIIGTII 

NOMINAL OII-TIME(S) 

NOMINAL OFF-TIHE(S) 


93 ‘^c 

Vai table PULSES 
sec 

Vari able aec 


( 20^ opj 
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ATTITUDE CONTROL PROPULSION COMPONENT DATA SHEET 


4.3.1 THRUSTER, HYDRAZINE continued 


P/N SV748562 


LAUNCH ENVIRONMENT - 
RANDOM VIBRATION - 

WIDE BAND LEVEL 

MAX POWER SPECTRAL DENSITY 
SINUSOIDAL VIBRATION - 

SWEEP RATE 

MAX G LEVEL (0-PEAK) 


ACOUSTIC VIORATION - 

OVERALL SOUND PRESSURE LEVEL 

SHOCK RESPONSE - 

WAVE FORM PEAK-LEVEL OF 

SHOCK SPECTRUM-PEAK RESPONSE OF 

AMPLIFICATION FACTOR (Q) 

STATIC ACCELERATION 


1.0 G^/Hz from 20 to 25 Hz narrow ba^d 

sweep imposed on 0.1 G^/Hz 


3 

.5 in 

OCTAVES/min 
AT 5-14 Hz 


5 G*s 

at14-4QQiiz 


7.5 G's 




dB FOR 

MINUTES 

40 

G's FOR ® 

. sec 


G's AT 

Hz 




6.0 

G's 



INJECTOR - 

PATTERN OF PROPELLANT DISTRIBUTION Sin gle e lement ^ penetrating injector 

INJECTOR PRESSURE DROP AT FLOW RATE 214 N/cm^ ^ .00 086 kg/sec 

( 48 PS ID » . 0019 Ibm/sec) 


CATALYST - 

TYPE 

PELLET SIZE(S) 

RETENTION TECHNIQUE 

BED DIAMETER 

BED LENGTH 

BED LOADING 


Shell 405 ABSG 

30- 3 5, 20-30 

Midscreen and end ret aine r 

_ cm ( Q . 50 i n ) 

— 8 ^ -- ' 'l" ^ 

.0^006- kg/sec/cm^ ( . 008- Ibm/sec/ io^ ) 


heater - 

NOMINAL SUPPLY VOLTAGE 2^*_^VdC, 

MAXIMUM POWER 1_.4_ WATTS n 29.5 vdc. °C ( °F ) 

CATALYST BED TEMPERATURE ?_?._°C ( ^00 Opj 


VALVE - 

THRUSTER-VALVE INTERFACE DESCRIPTION 

PROOF PRESSURE 

BURST PRESSURE 

EXTERNAL LEAKAGE 


Welded 


552 


N/cm^ 


PS I A) 


827 


N/cm^ 


(. 


1200 


PSIA) 


1 ^ ^0 9CC/s OF » 


N/cm^ ( _ 


300 + 10 

— , PSIA) 


« 
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SPECIFIC IMPULSE ILBF-SEC'LBM 


ATTITUDE CONTROL PROPULSION COMPONENT DATA SHEET 

>^.3. I THRUSTER, HYDRAZINE continued 


MATERIAL - 

CHAMBER 

STANDOFF 

CATALYST RETAINER 


Inconel 625 
Inconel 625 


L-605 (Haynes 25) 


MASS - 

WITH VALVE 0«18 kg ( 0.40 Ibw) 

WITHOUT VALVE kg ( >bm) 

OTHER kg ( Ibm) 



P-50 LOW-MOOE PERFORMANCE SPECIFIC IMPULSE LBS SEC/LBM 
VS % OUTY CYCLE P|^< 70 P S.l A 


k 

5 

S 

j 

I 

OlULi.SAli 

OF PlkjR QCALFIT 


%DUTY CYCLE 



P-M LOW- MODE PEPFOHMANCE IMPU..SE BlT L BF - SEC 
VS ^OUTY CYCLE P|n*I70 P.S.I.A. 


>4 


ATTITUDE CONTROL PROPUlSION COMPONENT DATA SHEET 

4.3.1 THRUSTER, HYDRAZINE 


MANUFACTURER TRW Systems Group (28) 


MOD EX NO. 
PART NUMBER 


MRE-l-C 

410618 


VAIVI-CKAMSH 



•tOHiLANT VAtVI 

• OOAL COtii 

• >. 14 ^ 

• Utl Than O.S ONj iUTACI 

• iOWTOWtt bill IHANI WAm At II VOC 

• iMTIOlAi IS MMCtON »liTII 

• Ml flTTlNC AT tNlll 


CATAiVIt MO 

• SMCU «6S ^10 CATAivnT 

• MKiH unrtfAM 

• J^JO MKIM DOwNSrifAM 

• HAyNH^SSCntNlATftCTM 
CNM AND U»AlAtiNC 
CATAiriT mn 


‘KffCTOt 
• IiOmT NCHIt 
a ooi >NCH >A. 

» MOMcLAN' 

'NJiCTfL ThAOuOm 
AO* INClUDfO ANCll 


NOZ2U 

• CAM;ro AT 10 * ANCki 

• » I f AAANllON lATlO 


•(•MAl AAMin 

• NtOVtOil irioc rutAi lUAACMT rOt TmA^JI vM4 

• ClfAl VAii^ COOl D'JliNC ANO AfT(l I'NMNO 


tHtUini CAitMATlON CItAM 

• WOVlOfl iKClilFNT TMtm»t«-TO.»H#Uim tmATAiUlTy 


VALVE MANUFACTURER 

HEATER MANUFACTURER 

SENSOR MANUFACTURERS 

TEMPERATURE TRANSDUCER 

PRESSURE TRANSDUCER 

PROGRAM 

CONTRACTING AGENCY 

PRIME CONTRACTOR 

STATUS 

QUALIFIED 

FLOWN 

LAUNCH VEHICLE 

AVAILABILITY 

COST/PROCUREMENT I NFC'MAT I ON. . . 


Allen Design or 

Parker Hannifin parj NUMBER TRW P/ NC -4Q1615 
PART NUMBER 

Part number 

PART NUMBER 

PIONEEIR 10 and 1 1, FLTS ATCOM 

NASA, SAMSO 

TRW Systems 


for PIONEER in 1971 ; be i ng requali fi ed for 


ARu 
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ATTITUDE CONTROL PROPULSION COMPONENT DATA SHEET 

4.. 1.1 THRIKSTER. HYDRAZIIIE 


PROPELLANT M 1L-P-26 5 36C , H y (jragjne 

VACUUM THRUST RANGE 5.34-2.0 ^ ( J: • ) 

INLET PRESSURE RAllGE H/cni^ ( 560-140 pjIA) 

INLET TEMPERATURE RANGE _ °C ( JL°L_T^_ °E ) 

MINIMUM IMPULSE HIT 0,1 42 u-scc .*,207. Il/cn.‘ INLET l',.153_°C CATALYST RED TEMP. 

( Ibf sec ..?P^9_PSIA, 3p0_Op CATALYST OED TEMP) 

IMPULSE BIT REPEATABILITY * N/cm^ ( _3 0 0 psiA) INLET PRESSURE: 

3o REI’EATABILI lY PlILSl. NIIMSEP 


5 

1 


10^ and subsequent 


CENTROID LOCATION REPEATABILITY FOR .260 spc VALVE OII-Tli;i:: (^t 1 CPS) 


Ur liEI'l ATABII I I { 




chamber PRESSURE ROUGHNESS 


15 


PULSE iMIlinLI! 

after pulse 5 


RESPONSE - 

TIME FROM VALVF-ON SIGIIAl TO 90jJ STFAOY STATE P, : Q.035_.^ sec 

TIME FROM VALVE-OFF SIGlIAl TO lO' STEA[,Y STAIl. H 0.0^ _ 

■' + 5% 

STEADY STATE VACUUM SPFCIFIC IMPULSE _ 2107 _ N-sec/l'.n (_215 Ibfsec/lbm) 


LIFE - 

TOTAL IMPULSE 

TOTAL THROUGHPUT 

TOTAL NUMBER OF COLO STARTS 
TOTAL NUMBER OF PL'LSFS 


_75,600 

36^3 Kg 

2100 , 193 

-_I10,000 . 


(17 ,000,|^^.gg^) 

( §Q 11, m) 

( 380 Op) 


STEADY STATE DUTY CYCLE - 

TOTAL Oll-TIHE . sec 

MAXIMUM on-time LOiOO^ sec 


PULSE mode duty CYCLE - 

TEMPERATURE AT START OF PULSE TRAM! 193 °C (,_M0 "r) 

NOMINAL PULSE TRAIN i.Ei'GTii None PULSES (no duty cycle constraint) 

NOMINAL 0!i-TiME(S) sec MRE-1 has been tested over 

NOMINAL OFF-TIME(S) see ^uty cycles ranging from 

0-1007o with firing ranging 
from 0.015 sec to 10,000 sec 
steady states. 


n 
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4,3.1 THRUSTER, HYDRAZINE continued 

LAUNCH ENVIRONMENT - 

random vibration - 

WIDE BAND LEVEL 

“AX POWER SPECTRAL DENSITY 

SINUSOIDAL VIBRATION - 

SWEEP RATE 

MAX G LEVEL (0-PEAK) 


F/T. 410618 


— *'r(Ti5 

G^/Hz from to Hz 

OCTAVES/min 
A r Hz 


AT II/. 


AT 11/ 


ACOUSTIC VIBRATICN - 

OVERALL SODIID PRESSURE LEVEL dB FOR MINUTES 

SHOCK RESPONSE - 

WAVE FORM peak-level OF G's FOR sec 

SHOCK SPEC^Rmi-PF.AK RESPONSE OF G's AT Hz 

AMPLIFICATION FACT OR (0) 

STATIC ACCELFRATION G's 


INJECTOR - Discrete spray, 8-0.006 holes, 60 ° 

PATTERN OF PROPELLANT DISTRIBUTION included angle 

INJECTOR PRESSURE DROP AT FLOW RATE T01^3 H/cm^ a l<<j/sec 

( 147 PS in , .. Ibm/sec) 


CATALYST - 

ABSG 

PELLET SIZE(S) 18- 20 mesh at Injector End; 20-30 mesh 

„ Screens Downstream 

BED DIAMETER .tm ( _ in) 

BED LENGTH in) 

BED LOADING . 0 . 002 1 ky/ sec/cnt^ ( 0.03__ 1 bm/sec/ in^ ) 

(at 1.0 lb thrust) 

HEATER "Pioneer used Radioisotope Heaters; Following data are for FLTSATCOM 
NOMINAL SUPPLY VOLTAGE 15 Vdc, 

MAXIMUM POWER WATTS « _15._Vdc, „1?3 °C ( _380 °f) 

CATALYST BED TEMPERATURE 193 °C ( 380_°f ) 


VALVE - 

THRUSTER-VALVE INTERFACE DESCRIPTION 

PROOF PRESSURE 

BURST PRESSURE 

EXTERNAL LEAKAGE 


Fla nge, Gol d "V" S eal, Mechanical Joint 


^^9 . 6 H/cm^ 

1072 H/cm2 

, 1^-4 GNo 

1 10_ acc/s OF ^2 


( 1000 PS I A) 

( 1^^ ^ , PS I A ) 

241 H/cm2 ( 350 PSIA) 
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ATTITUDE CONTROL PROPULSION COMPONENT DATA SHEET 

4.3.1 THRUSTER, HYDRAZINE continued 


MATERIAL - 

CHAMBER 

STANDOFF 

CATALYST RETAINER 


L-60 5 

L-605 

L-605 


MASS 


WITH VALVE 

kq 

{ 


1 bml 

WITHOUT VALVE 


( 


1 hm) 

OTHER 


( 

0.7 

1 bm) 


OTHER SIGNIFICANT CHARACTER I ST I CS 


STEADY STATE 




PULSING 

IZS tec on/1? )75 tec. oM 




'»!•’ iVnj- ^irAUJY 
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VALVE MANUFACTURER 

HEATER MANUFACTURER 

SENSOR MANUFACTURERS - 

TEMPERATURE TRANSDUCER .... 
PRESSURE TRANSDUCER 

PROGRAM 

CONTRACTING AGENCY 

PRIME CONTRACTOR 

STATUS 

QUALIFIED 

FLOWN 

LAUNCH VEHICLE 

AVAILABILITY 

COST/PROCUREMENT INFORMATION... 






1 


ATTITUDE CONTROL PROPULSION COMPONENT DATA SHEET 

4.3.1 THRUSTER, HYDRAZINE 


PROPELLANI 




VACUUM THRUST RANGE 2 N ( 0 .5 |bf) 

INLET PRESSURE RAIlf.E A N/cm^ ( 2 64.7 

37 7 

IHLE'^ TEMPERATURE RANGE +10 tO ( 50 t O IQO °E ) 

MINIMUM IMPULSE BIT N /A H-sec » N/cm^ INLET P, °C CATALYST OED TEMP. 

Kocational I.T^pulse ^ psia catalyst bed temp) 

)^lfQS5.}8X.KXKTkXKlHXXY I_7.2jl24 N/i.in^ (250,._HSIA) INLET PRESSURE: 

180 PULSE NUMBER 

(first HOOU pulses) . 10 % Trains of 5-30 pulses 


Rotational I.^npulse 

)^lfQSS.«tKXKTkXKIHXXY « 


(first HOOU pulses)^ 10 ^ 

(.over 8000 pulses) [T ~ 


CENIROIO LOCATION REPEATAI) I L i 1 Y FOR 


0.05 


C p£. = 250 or 180 psia 
C p^- - 70 psia 


set VAIVC Ofl-TIME: 

3(r RLPtArAtilLI lY 

, 12 , 


Pulse huhoer 


i\ny 30 pulse group at 
a given point in life 


CHAMBrR PRESSURE ROUGHNESS 


RESPONSE - 

_ -T 

TIME FROM VALVF-ON SIGNAL TO 90 % STEADY STATE fj,: 2Q x 10 sec 

_ 3 

TIME FROM VALVE-OFF SIGNAL TO lOl STEADY STAIE P,: 76 X 10._ sec 


STEADY STATE VACUUM SPECIFIC IMPULSE 


LIFE - 

total impulse 


TOTAL throughput 


total number of COLD STARTS 


total number of pulses. 


__ H-sec/kq ( _,2.24^_ I b.f-3ec/ 1 bm) 


1.459 X 10",.^ 

kg 

100,000 


Ibf-sec) 

( _ . I hm ) 

’’C ( 100 Op) 


STEADY STATE DUTY CYCLE - 


TOTAL ON-TIME 


MAXIMUM ON-TIME 


ggg 43,106 sec demonstrated on ERTS 
sec 28,800 sec demonstrated on ERTS 


PULSE MODE DUTY CYCLE 


TEMPERATURE AT START OF PULSE TRAIN +1 0 tO 37.7 °c 

NOMINAL PULSE TRAIN LENGTH 30 PULSES 

NOMINAL OH-TIME(S) 0.05 sec 

NOMINAL OFF-TIHE(S) 0 . 55 acc 


100 

( 50 t o Op) 
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ATTITUDE CONTROL PROPULSION COMPONENT DATA SHEET 

4.3.1 THRUSTER, HYDRAZINE continued 


P/N MR-6C 


LAUNCii ENVIROKMENT - 
RANDOM VIBRATION - 

WIDE BAND LEVEL 

MAX POWER SPECTRAL DENSITY 
SINUSOIDAL VIBRATION - 

SWEEP RATE 

MAX 6 LEVEL (0-PEAX) 


ACOUSTIC VIBRATION - 

OVERALL SOUND PRESSURE LEVEL .. 
SHOCK RESPONSE - 

WAVE FORM PEAK-LEVEL OF 

SHOCK SPECTRUM-PEAK RESPONSE OF 

AMPLIFICATION FACTOR (Q) 

STATIC ACCELERATION 


11.8 


riTis 


.18 

G^/Hz from 

O 

O 

4 

OCTAVES/min 


a. 

AT 10-30 

Hz 



AT 

Hz 


23_S. 

AT 30-60 

Hz 


144 

dB FOR 


MINUTES 

■30 

G's FOR 8 

m 

. sec ( 

30 

G's AT 


. Hz 






G's 




MINUTES (HPM Qualification 


INJECTOR - 

PATTERN OF PROPELLANT DISTRIBUTION Si ngle Speed 

INJECTOR PRESSURE DROP AT FLOW RATE N/cm^ « kq/sec 

( PS ID ft Ibm/sec) 


CATALYST - 

TYPE ■■■Shel l 4Q5 

PELLET siZE(S) 25-3 0 Mesh 

RETENTION TECHNIQUE Screens and Bed Pl ates , 

BED DIAMETER 1.26 cm ( 0. 498 in) 

BED LENGTH 1- 99 cm ( 0.7 85 

BED LOADING kg/sec/cm^ ( 0 • 1 bm/sec/ i ) 

HEATER - 

NOMINAL SUPPLY VOLTAGE 'l l .'b ydc. 

MAXIMUM POWER WATTS a 29 Vdc. °C ( _90 .^Of) 

CATALYST BED TEMPERATURE °C ( °F ) 


lve _ *1.3 Watt Maximum for catalyst bed 

THRUSTER-VALVE INTERFACE DESCRIPTION Bolted 


PROOF PRESSURE , N/r.tii^ ( PSiA) 

BURST PRESSURE 7860.0 K/cm^ { 11,400 psu^ 

EXTERNAL LEAKAGE ^ scc/s OF He ^ 217 ( 315 pj,*) 

Valve only 
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ATTITUDE CONTROL PROPULSION COMPONENT DATA SHEET 

>1.3. I THRUSTER, HYDRAZINE continued 


MATERIAL - 

CHAMBER 

STANDOFF 

CATALYST RETAINER 

MASS - 

WITH VALVE 

WITHOUT VALVE 

other 

OTHER significant CHARACTERISTICS 


347 Stainless Steel 

Haste Hoy C. 

347 Stainless Steel 


Mi_.kg ( ibn.) 

kg ( Ibm) 

kg ( Ibiti) 
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ATTITUDE CONTROL PROPULSION COMPONENT DATA SHEET 

•4.3. I THRUSTER, HYDRAZINE 


MANUFACTURER TRW Systems 


im 


PART NUMBER MRE-4-A-1 
MRE-4-C-3^ 
MRE-4-C1-2 
MRE-4-C2-2 
MRE-4-C-4 


VALVE MANUFACTURER 

HEATER MANUFACTURER 

SENSOR MANUFACTURERS 

TEMPERATURE TRANSDUCER 

PRESSURE TRANSDUCER 

PROGRAM 

CONTRACTING AGENCY 

PRIME CONTRACTOR 


Parker Hannifin p^RT NUMBER C-40 1023 

RlA PART NUMBER 

PART NUMBER 

PART NUMBER 

INTELSAT III 

COMSAT, SAiMSO, NASA 

TRW, RCA 


STATUS 

QUALIFIED 

FLOWN 

LAUNCH VEHICLE 


Yes 

20 on INTELsX t 

THOR DELTA, T1 


III; 20 on DSCS II; 3 on 
tan e xplorer 


8 months ARO 


AVAILABILITY 

COST/PROCUREMENT INFORMATION... 



ATTITUDE CONTROL PROPULSION COMPONENT DATA SHEET 

4.3.1 THRIISTFR, HYDRAZINE 


PROPELLANT 

VACUUM THRUST RANGE 

INLET PRESSURE RANGE 

INLET TEMPERATURE RANGE . . . 
MINIMUM IMPULSE GIT 

IMPULSE BIT REPEATABILITY « 


MIL-P-26536C. Hydrazine 

18.2-3.1 ^ ^ • 1~ Q • ^ ibf 1 

i^P8-l-^Mi/cm2 ( 600-50 PSIA) 

5 t o 66 Op ( 40 t o 150 0| ^ 

o h08 • X Q 

.bLlrr_ II-SOC V N/cm2 inlet P,_„_ C CATA'.''S^ BED TEMP. 

(Q^l?_ Ibf-sec w 600 psiA. _5^°F catalyst BE'' T^'P) 

^.®^„PSIA) INLET PPFG.SilPr; 

PIILSt; HUlinCR 


_f^ 8 ^L II/O'"^ 

B(r REPEATABILITY 


25 t 

18 _ ___ i 

CENTROID LOCATION REPEATABILITY rOli.117 sec VAI VE ON-TlIlE: (? 


5 

10 

_ 

Inlet Pressure 


600 psia 


:i(r RKl'f AT/.nil I l Y 



PULSE IIIIMBER 

After pulse No. 5 


CHAMBER PRESSURE ROUGHNESS 



RESPONSE - 

TIME FROM VALVE-ON SIGNAL TO 90T, STEADY STAIE P,,: „ uec 

TIME FROM VALVE-OFF SIGNAL TO 10^ STEADY STATE sue 


STEADY STATE VACUUM SPECIFIC IMPULSE 


2254 + 27o 

“ H-sec/ltg 


230 + 21 

( 1 bf-sec/l btn) 


LIFE - 

TOTAL IMPULSE 

TOTAL THROUGHPUT 

TOTAL NUMBER OF COLO STARTS 
TOTAL HUMBER OF PULSES 


.51_1^50g_ 
_ _ 227_._ 

J.77_ 

101,944 


N-sec 


to 52 


115,000 

( Ib^-sec) 


500 

40“ 


( 


■to’l25 

®^F) 


STEADY STATE DUTY CYCLE - 

TOTAL Oll-TIME 

MAXIMUM OM-TIIIE 


-36>61Q_ sec 


7080 


sec 


PULSE MODE DUTY CYCLE - 

TEMPERATURE AT START OF PULSE TRAIN 5 tO 66 0(j 

NOMINAL PULSE TRAIN LENGTH 315 PULSES 

"DM I HAL OII-TIME(S) 0.117 sec 

NC‘.'"!Ai. OFF-TIME(S) 0.8 83 sec 


(40 to 


^ <s 

V ^ 
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ATTITUDE CONTROL PROPULSION COMPONENT DATA SHEET 

4.3.1 THRUSTER, HYDRAZINE continued 

P/N MRE-4-A-1 

LAUNCH ENVIRONMENT - 
RANDOM VIBRATION - 

WIDE BAND LEVEL Grms 

MAX POWER SPECTRAL DENSITY G^/Hz from to Hz 

SINUSOIDAL VIBRATION - 

SWEEP RATE OCTAVES/min 

MAX G I rVEL (0-PEAK) AT Hz 

AT Hz 

AT Hz 


ACOUSTIC VIBRATION - 

OVERALL SOUND PRESSURE LEVEL 

SHOCK RESPONSE - 

WAVE FORM peak-level OF 

SHOCK SPECTRUM-PEAK RESPONSE OF 

AMPLIFICATION FACTOR ((?) 

STATIC ACCELERATION 

INJECTOR - 

PATTERN OF PROPELLANT DISTRIBUTION 

INJECTOR PRESSURE DROP AT FLOW RATE 


dB FOR MINUTES 

G ' s FOR sec 

G's AT Hz 


G's 

Discrete Spray, 13-0.0065 orifices, 
35° included angle 


32.0-40^ n/cm2 

( PS I D 


0.0^8 
0 .015 ■ 


kg/sec 

I bm/sec) 


CATALYST - 

TYPE 

PELLET SIZE(S) 

RETENTION TECHNIQUE 

BED DIAMETER 

BED LENGTH 

BED LOADING 


Shell 405 ABSG 

14-18 mesh ra ^nlecror TTTesh Down Strean 

I__ _ _ Compartment 

Screens -Single (g In jector & For Separating 
Catalyst Double at Nozzle End 
1.9 cm 

? _ cm ( in) 

C) j00_28_ kg/sec/cm^ ( 0 » 0^ )bm/sec/in^) 


HEATER - 

NOMINAL SUPPLY VOLTAGE N^A Vdc, 

MAXIMUM POWER _ WATTS a Vdc, °C ( __ °F ) 

CA-'-ALYST BED TEMPERATURE ... °C ( __ ^ °F ) 


VALVE - 

THRUSTER-VALVE INTERFACE DESCRIPTION 

PROOF PRESSURE 

BURST PRESSURE 

EXTERNAL LEAKAGE 


Flange-Joint , Gold - Plate V S e a 1 


880 . 7 N/cm^ 

81 8 . 2 N/cm^ 

1 X Of 


(_ iQQ Q 
^ 120 0 
408.1 

* N/cm^ ( _ 


PS I A) 

_ PSIA) 
800 PSIA) 


4^ 
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ATTITUDE CONTROL PROPULSION COMPONENT DATA SHEET 

4.3.1 THRUSTER, HYDRAZINE continued 


MATERIAL - 

CHAMBER 

STANDOFF 

CATALYST RETAINER 



Hayn es 25 


MASS - 

WITH VALVE 

WITHOUT VALVE 

OTHER 

OTHER SIGNIFICANT CHARACTERISTICS 


kg ( 

kg ( Ibm) 

P_i2 7 k g ( 0.6 > bm ) 


QUALIFICATION STATUS OF MRE-4 ENGINE 


MODEL 

PROGRAM 

TOTAL 

PULSES 

COLD 

STARTS 

{40*- 

125*F) 

TOTAL 
STEADY 
STATE BURN 
TIME (SEC.) 

LONGEST 

SINGLE 

BURN 

(SEC.) 

TOTAL 

IMPULSE 

(LB-SEC.) 

MRE-4-A-1 

INTELSAT III 
QUAL-1 (Axial) 

4,920 

162 

6,780 

314 

9.000 


QUAL »2 (Radial) 

11,080 

129 

300 

30 

1,000 

MRE-4-C-3 

A.F. PROGRAM 
OUAL «1 

104 246 

194 

N.R.** 

N.R 

34,000 


QUAL «2 

96,477 

181 

N.R. 

N.R. 

30,000 

MRE-4-C1-2 

MRE-4-C2-2 

DSCS II 
QUAL «1 

43,200 

N.R, 

N.R. 

N.R. 

17,820 


QUAL ~2 

23,067 

N.R 

N.R. 

N.R. 

22,600 

MRE-4-C-4 

A/E GAPS 

DVT (Development) 

5552 

25* 

32,610 

7080 

115,000 

MRE-4-A-1 

AFRPL DEMONSTRATION 
TEST 

507,000 

N.R. (20) 

400 

60 

40,000 




*4*-95*F 

* *NR-Not Required 




MRE-4 ENGINE 

(0.7 — 4.1 lb thrust) 


P/N MRE-4-A-1 



CItAMtC ir.ii wtAPno 

MOU^tO t CHAMfttI >HV V lo It 

I'KhNI HlAt At4UHK>tKt 
VACf«.IAIT ‘.ttucikja 
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ATTITUDE CONTROL PROPULSION COMPONENT DATA SHEET 

4.3. I THRUSTER, HYDRAZINE 



VALVE MANUFACTURER 


PART NUMBER 


HEATER MANUFACTURER 


PART NUMBER 


SENSOR MANUFACTURERS 

TEMPERATURE TRANSDUCER .... PART NUMBER 

PRESSURE TRANSDUCER PART NUMBER 

PROGRAM Intelsat IVA 

CONTRACTING AGENCY International Telecom mu nications 

Satellite Corp. 

PRIME CONTRACTOR 


STATUS 

QUALIFIED 

FLOWN 

LAUNCH VEHICLE 

AVAILABILITY 

COST/PROCUREMENT INFORMATION... 


Yga 

Scheduled 1975 


Approximately 9 months lead time 
$25,000 


4^1 


PTU;CF,ni\G PAGE BT.AN’K NOT FIT.MED 

4.3.1-49 


ATTITUDE CONTROL PROPULSION COMPONENT DATA SHEET 

4.3.1 THRUSTER, HYDRAZINE 


PROPELLAHT. 


IHLET TEMPERATURE RANGE 


MINIMUM IMPULSE RIT 


IMPULSE BIT REPEATABILITY w 


25-6.2 


VACUUM THRUST RANGE 25-6.2 N ( 5. 7-1.4 |bf^ 

INLET PRESSURE RANGE 206 - 34 f 300-50 pgi^) 


/ / ^ 0. 0 
4.4 to 0 - 


^ 40 to 140 opj 


, 13 N-sec « H/cm2 INLET P, °C CATALYST OEO TEMP. 

( Ibpsec « PS I A, °F CATALYST BED TEMP) 

N/cm^ ( PSIA) IHLET PRESSURE: 

PULSE HUMBER 


3(r REPEATABILITY 


CENTROID LOCATION REPEATABILITY FOR 


sec VAI VE jH-TIIIE: 

:ui NtH ATABILI r/ 

^ t 

J. % 


PULSE IIUHDER 


CHAMBER PRESSURE ROUGHNESS 


RESPONSE - 

TIME FROM VALVE-OH SIGNAL TO 90'T, STEADY STATE P^: sec 

TIME FROM VALVE-OFF SIGNAL TO 10^ STEADY STATE P^,:_. 50 jO __ 5^.^. 


STEADY STATE VACUUM SPECIFIC IMPULSE 


N-sec/kg 


LIFE - 

TOTAL IMPULSE 

TrtTAI TUOAll/'llDIIT 324 


TOTAL THROUGHPUT 

TOTAL NUMBER OF COLD STARTS 


TOTAL NUMBER OF PULSES. 


55,600 


( I b^-sec/ 1 bm ) 

160,000 

( I bx-sec ) 


STEADY STATE DUTY CYCLE - 


TOTAL ON-TitlE 


MAXIMUM ON-TIME 


39,177 
2 , OOP sec 


PULSE MODE DUTY CYCLE - 

TEMPERATURE AT START OF PULSE TRAIN 


NOMINAL PULSE TRAIN LENGTH 


NOMINAL OH-TIME(S) 


15-500 PULSES 

. 4Q.^ 117 sec 


NOMINAL OFF-TIME(S) 1 160 & 1083 
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ATTITUDE CONTROL PROPULSION COMPONENT DATA SHEET 

II.3.I THRUSTER, HYDRAZINE continued 


LAUNCH ENVIRONMENT - 
RANDOM VIBRATION - 

WIDE BAND LEVEL 

MAX POWER SPECTRAL DENSITY 
SINUSOIDAL VIBRATION - 

SWEEP RATE 

MAX G irVEL (0-PEAK) 


ACOUSTIC VIBRATION - 

OVERALL SOUND PRESSURE LEVEL 

SHOCK RESPONSE - 

WAVE FORM PEAK-LEVEL OF 

SHOCK SPECTRUM-PEAK RESPONSE OF 

AMPLIFICATION FACTOR (Q) 

STATIC ACCELERATION 

INJECTOR - 

PATTERN OF PROPELLANT DISTRIBUTION 

INJECTOR PRESSURE DROP AT FLOW RATE 

CATALYST - 

TYPE 

PELLET SIZE(S) 

RETENTION TECHNIQUE 

BED DIAMETEk 

BED LENGTH 

BED LOADING 

HEATER - 

NOMINAL SUPPLY VOLTAGE 

MAXIMUM POWER 

CATALYST BED TEMPERATURE 

VALVE - 

THRUSTER-VALVE INTERFACE DESCRIPTION 

PROOF PRESSURE 

BURST PRESSURE 

EXTERNAL LEAKAGE 


P/N 3354474 



— ^’rnis 




6^/Hz from 

to 

Hz 


_ OCTAVES/min 




AT Hz 




AT Hz 



— 

AT Hz 




dB FOR 

. MINUTES 



G's FOR 

. sec 



_ G's AT 

. Hz 


— 

G's 



Axial 

& Radial 




N/cm^ H 


kq/sec 

( 

PSID ti 


1 bm/sec ) 

Shell 

405. ABSG 



14-18 

Mesh. 20-30 

Mesh 


Screens 


cm ( 


in) 


cm ( 


in) 


kq/sec/cm^ ( 


1 bm/sec/ in^ ) 


_ Vdc, 




WATTS ^ 

Vdc, 

°C ( °F) 


°C 


( . °F) 

Series 

redundant , 

hard 

seat, torque 



motor operated 

310 

N/cm^ 

( 

PSIA^ 

413 

N/cm^ 

( 

PSIA^ 


0 


scc/s OF 


N/cir‘ 


300 


PSIA) 
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4.3.1 THRUSTER, HYDRAZINE continued 


MATERIAL - 

CHAMBER 

STANDOFF 

CATALYST RETAINER 


Cubalt (L605) & Nickel (Inconnel 600) 


HASS - 


WITH VALVE 

.512 

kq 

( 

1.13 

1 bm) 

WITHOUT VALVE 


kg 

( 


1 bm) 

OTHER 


. kg 

( 


1 bm) 


OTHER SIGNIFICANT CHARACTERISTICS 


5 '^ 
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ATTITUDE CONTROL PROPULSION COMPONENT DATA SHEET 

4.3.1 THRUSTER, HYDRAZINE 


MANUFACTURER Hughes Aircraft Co, (52) 


PART NUMBER 3194300 


VALVE MANUFACTURER 

HEATER MANUFACTURER 

SENSOR MANUFACTURERS 

TEMPERATURE TRANSDUCER 

PRESSURE TRANSDUCER 

PROGRAM 

CONTRACTING AGENCY 

PRIME CONTRACTOR 

STATUS 

QUALIFIED 

FLOWN 

LAUNCH VEHICLE 

AVAILABILITY 

COST/PROCUREMENT INFORMATION... 


PART NUMBER 

PART NUMBER 

PART NUMBER 

PART NUMBER 

Intelsat IV 

Comsct Corp. 


Completed 

Yes 

9 months lead time 

$ 20.000 
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ATTITUDE CONTROL PROPULSION COMPONENT DATA SHEET 

4.3.1 THRUSTER, HYDRAZINE 

NoH/ 

PROPELLANT 1_Z 

VACUUM THRUST RANGE 8.8-23 ^ Ibf) 

INLET PRESSURE RANGE 17 7-62 M/cm^ I 258-90 PSIA^ 

INLET TEMPERATURE RANGE 4.4 tO 6Qoc (-f40 tO 140 Op) 

MINIMUM IMPULSE BIT .^’^.ll-sec M/cm^ ||n.ET P, °C CATALYST OEO TEMP. 

( Q-5 Ibf-sec » ^75 psiA. °F CATALYST BED TEMP) 

IMPULSE BIT REPEATABILITY » ll/cm^ ( PSIA) INLET PRESSURE: 

3(r REPEATABILITY PULSE NUMBER 

f JO. . 

i ff 

•- y 

j 

CENTROID LOCATION REPEATABILITY FOR ‘Pecc ;aivt. on-tiiic: 275 Supply pressure 

Ju Rft'T ATABII I W PULSE NUMBER 

.j 11., T 50 _ 

1 i 

chamber PRESSURE ROUGHNESS _i. A i 

RESPONSE - 

TME FROM VALVE-ON SIGNAL TO 90t STEADY STATE P^ : sec 

TIME FROM VALVE-OFF SIGNAL TO IO;t STEADY STATE P^,: ,50 _m_ sec 

STEADY STATE VACUUM SPEC IF 1C IMPULSE _ 2253 H-sec/kg ( _ 22 7 _ , b^_sec/ I bm) 

/ nn Ton 90,000 

TOTAL IMPULSE 4iiQi 320 _ N-sec ( Ib^-sec) 

TOTAL THROUGHPUT 226 kg ( _50Q., Ibm) 

TOTAL NUMBER OF COLD STARTS 290 « -9.4 °C (15.6 _°F) 

TOTAL NUMBER OF PULSES ^ 

STEADY STATE DUTY CYCLE - 

TOTAL ON-TIME 55 . OOP sec 

MAXIMUM OH-TIME 294 0 sec 

PULSE MODE DUTY CYCLE - 

TEMPERATURE AT START OF PULSE TRAIN °C ( 123 .9 Opj 

NOMINAL PULSE TRAIN LENGTH 1500 PULSES 

NOMINAL OH-TIME(S) 0.117 gee 

NOMINAL OFF-TIME(S) L.083_ sec 
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ATTITUDE CONTROL PROPULSION COMPONENT DATA SHEET 

11.3.1 THRUSTER, HYDRAZINE continued 

P/N 3194300 


LAUNCH ENVIRONMENT - 
RANDOM VIBRATION - 

WIDE BAND LEVEL 

MAX POWER SPECTRAL DENSITY 
SINUSOIDAL VIBRATION - 

SWEEP RATE 

MAX G LEVEL (0-PEAK) 


ACOUSTIC VIBRATION - 

OVERALL SOUND PRESSURE LEVEL .. 
SHOCK RESPONSE - 

WAVE FORM PEAK-LEVEL OF 

SHOCK SPECTRUM-PEAK RESPONSE OF 

AMPLIFICATION FACTOR (Q) 

STATIC ACCELERATION 


G^/Hz from 


to _ 

OCTAVES/min 


AT 

Hz 


AT 

llz 


AT 

Hz 


dB FOR 

— 

MINUTES 

G's FOR 


sec 

G's AT 


llz 

G's 




INJECTOR - 

PATTERN OF PROPELLANT DISTRIBUTION 

INJECTOR PRESSURE DROP AT FLOW RATE 


Ax i a l and ra dial 

H/cm 0 kg/sec 

( PSID « Ibm/sec) 


CATALYST - 

Shell 405, ABSG 

PELLET siZE(s) 14-18, 20-30 mesh 

RETENTION TECHNIQUE __ 

BED DIAMETER l.bf j ^ I • P 5 j„) 

BED LENGTH 3.55 ctn ( LfAP m) 

BED LOADING kg/sec/cm^ ( . 0252 Ibm/sec/ in^) 

HEATER - 

NOMINAL SUPPLY VOLTAGE Vdc, 

MAXIMUM POWER WATTS «i Vdc, °C ( °F ) 

CATALYST BED TEMPERATURE °C ( °F ) 


VALVE - Series redundant, hard seat, 

THRUSTER-VALVE INTERFACE DESCRIPTION torque motcr Operate d 


PROOF PRESSURE . 
BURST PRESSURE . 
EXTERNAL LEAKAGE 


310 


1034 


N/cir/ 

N/cm^ 


n , GN,, 

_0 scc/s OF ^ 


1500 


PSIA) 

PSIA) 


206 M/cm^ { 300 PSIA) 
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ATTITUDE CONTROL PROPULSION COMPONENT DATA SHEET 

4.3.1 THRUSTER, HYDRAZINE continued 


MATERIAL - 

CHAMBER 

STANDOFF 

CATALYST RETAINER 


Cobalt (L605) and Nockel (Inconel 600) 


MASS - 

WITH VALVE 

.494 

kg 

( 

1.08 

) bm) 

WITHOUT VALVE 


kg 

( 


1 bm) 

OTHER y.4Xye..Qaly 

.2766 

kg 

( 

.6092- 

1 bm) 


OTHER SIGNIFICANT CHARACTERISTICS 



ATTITUDE CONTROL PROPULSION COMPONENT DATA SHEET 

4.3.1 THRUSTER, HYDRAZINE 


/ 


I- 



VALVE MANUFACTURER 

HR&M 

PART 

NUMBER 

4800 2260 

HEATER MANUFACTURER 

T a yn n 

PART 

NUMBER 

1 '^-99RR 

SENSOR MANUFACTURERS 

TEMPERATURE TRANSDUCER .... 

N/A 

PART 

NUMBER 


PRESSURE TRANSDUCER 


PART 

NUMBER 


PROGRAM 

NATO III 




CONTRACTING AGENCY 

PRIME CONTRACTOR 

Philco-Ford 





STATUS 

QUALIFIED .... 

FLOV/H 

LAUNCH VEHICLE 

AVAILABILITY .... 

COST/PROCUREHENT INFORMATION... 


Yes 


Production status 
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ATTITUDE CONTROL PROPULSION COMPONENT DATA SHEET 

IK 3. 1 THRUSTER, HYDRAZINE 


PROPELLANT 

VACUUM THRUST RANGE 


N 2 H 4 


10.7-24.5 


INLET PRESSURE RANGE 

69-207 

H/cni^ 

INLET TEMPERATURE RANGE 

4-60 

°C 

MINIMUM IMPULSE UIT 




( lb.|;-sec e 

IMPULSE BIT REPEATABILITY 

207 

H/cm‘- 


3(rREPEATABlLiry 


1 6.1 

% 


j 5.5 

% 


„i._._5 .3 

i 

CENTROID LOCATION REPEATABILITY FOR. 

100 sec VAI.VF ON- II IT 



'Aa REl't ATAnil 

. 1 1 Y 


, 6.2 



i 



_1 

at 

../u 

CHAMBER PRESSURE R0UQIUIE33 


./ 

- 


2. 4-5. 5 


40-140 O,:^ 


ruLsi: iiui-iniiR 

1-10 

1-50 

1-100 


PULSE HULinER 

51-100 


RESPONSE - 

TIME FROM VALVE-011 SlfiilAl. TO 90/. STEADY SfAIL P^: 


.030 


TIME FROM VALVE-OFF SIGNAL TO 10/ STEADY STATE P^,: ..Qa5__... . sue 


STEADY STATE VACUUM SPECIFIC IMPULSE ... 


LIFE - 


2304 


!l-5f)c/kij ( 235 1 li.r-sec/1 bm) 


TOTAL IMPULSE , 12jQ,101„. _ il“5fiC 


TOTAL THROUGHPUT 

TOTAL NIJHDER OF COLD STARTS 
TOTAL KUMRE.n OF PULSES 


,55 kg 

150 

60,000 


27,000 

( ! Df-sec, ) 

{ 122 I iim ) 

38 op ( 100 °Fl 


STEADY STATE DUTY CYCLE 

WAL Oil-TIIIE 

MAXIMUM Oll-TlllE ...... 


PULSE MODE DUTY CYCLE - 

TEMPERATURE AT START OF PULSE TRAIN ^3_8_ 

IIOMIHAL PULSE TRAHI I.EilQTIl 300 

KOMIIIAL OII-TIME(S) .100 

MOM I HAL OFF-TIME(S) .650 


_ C 

.PULSFS 

_sec 

sec 
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ATTITUDE CONTROL PROPULSION COMPONENT DATA SHEET 


14.3.1 THRUSTER, HYDRAZINE continued 

LAUNCH ENVIRONMENT - 
RANDOM VIBRATION - 

WIDE BAND LEVEL 

MAX POWER SPECTRAL DENSITY 

SINUSOIDAL VIBRATION - 

SWEEP RATE 

MAX G LEVEL (0-PEAK) 


ACOUSTIC VI PRAT I Oil - 

OVERALL SOUND PRESSURE LEVEL 

SHOCK RESPONSE - 

WAVE FORM PEAK-LEVEL OF 

SHOCK SPECTRUM-PEAK RESPONSE OF 

AMPLIFICATION FACTOR (C) 

STATIC ACCELERATION 

INJECTOR - 

PATTERN OF PROPELLANT D I STR lOL'T ION 

INJECTOR PRESSURE DROP AT FLOW RATE 

CATALYST - 

TYPE 

PELLET SIZE(S) 

RETENTION TECHNIQUE 

'ID DIAMETER 

BED LENGTH 

BED LOADING 



P/N SV 755446 

19.6 r, 

g2/Hz from 

300 1200 

OCTAVES/min 

AT 

Hz 

AT 

lU 

AT 

Hz 

dO FOR 

MINUTES 

G's FOR 

sec 

Pi's AT 

liz 

“ ■ 20 ' 0.7 


Multi-element, penetrating injector 

69 ll/cm^ it 

.0095 l<n/sec 

( 100 PSID « 

.02 Ibm/sec) 

Shell 405 ABSG 

30-35. 14-18 

Mid Screen and 

End Retainers 

2.44 

cm 

( -960 

1.47 .n, 

( .579 in) 

.0010 - *l<a9^c/cm^ 

{ .015 - *9^r^sec/ in^ ) 


HEATER - 

NOMINAL SUPPLY VOLTAGE _ Vdc, 

MAXIMUM POWER 2^7. -WATTS § 2 9 .4 Vdc. °C ( °F ) 

CA-^ALYST BED TEMPERATURE 3B °C ( IDO . °F ) 


VALVE - 

THRUSTER-VALVE INTERFACE DESCRIPTION 

PROOF PRESSURE 

BURST PRESSURE 

EXTERNAL LEAKAGE 


Welde d 

N/cn\2 ( ^ 20 PSIA) 

965 „,.2 I 1600 __ PS I A ) 

1 X 10~scc/a OF He tt _2Q2 N/cm^ ( _JQO_ PSIA) 


1 


4.3.1-59 



ATTITUDE CONTROL PROPULSION COMPONENT DATA SHEET 

4.3.1 THRUSTifR, HYDRAZINE continued 


MATERIAL - 

CHAMBER 

STANDOFF 

CATALYST RETAINER 


Inc o nel 600 (Inconel 625 Nozzle) 
I n o o: tel 600 

L-605 


MASS - 

WITH VALVE . 50 kg ( Ibm) 

WITHOUT VALVE kg ( Ibm) 

OTHER kg ( Ibm) 


OTHER SIGNIFICANT CHARACTERISTICS 



PULSE TRAIN LENGTH 



4.3.1-60 




ATTITUDE CONTROL PROPULSION COMPONENT DATA SHEET 

4.3.1 THRUSTER, HYDRAZINE 


MANUFACTURER 


Hamilton Standard 


(32) 


MODEL NO. R.E.A.16-9 


PART NUMBER 


SV755436 



VALVE MANUFACTURER 

HEATER MANUFACTURER 

SENSOR MANUFACTURERS 

TEMPERATURE TRANSDUCER .... 
PRESSURE TRANSDUCER 

PROGRAM 

CONTRACTING AGENCY 


PART NUMBER 

PART NUMBER 

PART NUMBER 

PART NUMBER 

Multiple Satellite Dispenser (MSD) 

Naval Research Lab 


PRIME CONTRACTOR 

STATUS 

QUALIFIED 

FLOWN 

LAUNCH VEHICLE 

AVAILABILITY 

COST/PROCUREMENT INFORMATION... 


Thruster is of same class that 

has flown on NATO III 

Qualified . Scheduled MSD f] ''‘.ght is 1975 


Production status 




4.3.1-61 


ATTITUDE CONTROL PROPULSION COMPONENT DATA SHEET 

1.3.1 THRUSTER, HYDRAZINE 


PROPELLANT 

VACUUM THRUST RANGE ... 
INLET PRESSURE RANGE .. 
INLET TEMPERATURE RANGE 
MINIMUM IMPULSE BIT . . . 


11.1-22.2 , ( 2. 5-5 . 0 

86-172 (1 25-25 0 

^ °c ( 122 Op ) 

H-sec « H/cfn2 INLET .P, °C CATALYST BED TEMP. 


{ Ibp-sec « PSIA, °F CATALYST BED TEMP) 

IMPULSE BIT REPEATABILITY « _ _ . . N/cm^ (_^^^®_PSIA) INLET PRESSURE: 

3(r REPEATABILITY PULSE NUMBER 

UniL-to-unit pulse train average^ 5.5 ^ 1-100 


mpuise bit repeatability 


i 


Pulse- to- pulse ^ 

3.0 

Y, 

20-100 

CENTROID LOCATION RCPLATAB I L 1 TY FOR !_^Z2^_sot: VAl 

VE ON-TiME; 




htl EAT.'BIL 

1 1 { 

PULSE NUMBER 

Unit-to-unit pulse train averagej. 

1.7 

% 

1-100 

centroid time repeatability ^ 


t 


Pu Is e- to- pulse 

1.1 

v/ 

10-100 

CHAMBER PRESSURE ROUGHNESS _ 


i 



RESPONSE - 

TIME FROM VALVE-ON SIGNAL TO 90^5 STEADY STATT P^: .030 s^c 

time FROM VALVE-OFF SIGNAL TO lOE STEADY STATE P^: .. stc 

STEADY STATE VACUUM SPECIFIC IMPULSE 232 _ ri-snc/kr] ( _^^Z_ I bfsoc/l bm) 


LIFE - 

TOTAL IMPULSE 

TOTAL THROUGHPUT 

TOTAL NUMBER OF COLD STARTS 
TOTAL NUMBER OF PULSES 


501,579 

—-222 ' 

95 

16,000 


N-sec 



(.^90 

°c ( 90 opj 


STEADY STATE DUTY CYCLE - 

TOTAL ON-TIME 

MAXIMUM ON-TIME 


21,600 

sec 

600 

sec 


PULSE MODE DUTY CYCLE - 
TEMPERATURE AT START OF PULSE TRAIN 

NOMINAL PULSE TRAIN LENGTH 

NOMINAL ON-TIME(S) 

NOMINAL OFF-TIHE(S) 


32 

100 

^670 

1330 


°c 

PULSES 

sec 

see 


( 


90 


°F) 
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ATTITUDE CONTROL PROPULSION COMPONENT DATA SHEET 

4.3.1 THRUSTER, HYDRAZINE continued P/NSV755436 


LAUNCH ENVIRONMENT - 
RANDOM VIBRATION - 

WIDE BAND LEVEL 

MAX POWER SPECTRAL DENSITY 
SINUSOIDAL VIBRATION - 

SWEEP RATE 

MAX G LEVEL (0-PEAK) 


ACOUSTIC VIBRATION - 

overall SOUIIO PRESSURE LEVEL 

SHOCK RESPONSE - 

WAVE FORM PEAK-LEVEL OF 

SHOCK SPECTRUM-PEAK RESPONSE OF 

AMPLIFICATION FACTOR (C) 

STATIC ACCELERATION 


6.0 3 

rms 

0» 1 G^/Hz from 20 to 200 


1.0 

TT 


OCTAVES/min 

AT23-20qQ 

AT Hz 

AT ilz 


dO FOR IlIHUTES 


G ' s FOR sec 

G's AT Ilz 



INJECTOR - 

PATTERN OF PROPELLANT DISTRIBUTION 
INJECTOR PRESSURE DROP AT FLOW RATE 


Multi-element, penetrating injec 

69 _ N/cm^ a • Rg/sec 

( PSK) a Ibm/sec) 


CATALYST - 

TYPE 

PELLET SIZE(S) 

RETENTION TFCIINIQUE 

BED DIAMETER 

BED LENGTH 

BED LOADING 


S hell 405 ABSG 

~30-35 , 14~-18, and 30-3^ " 

Mid-screen and end retainer 


2.44 

1.47 


cm 

cm 


kg/sec/cm 


2 


.960 

T5"79 


in 


013- .02qbm/sec/in2) 


HEATER - 

NOMINAL SUPPLY VOLTAGE 

MAXIMUM POWER 

CATALYST BED TEMPERATURE 

VALVE - 

THRUSTER-VALVE INTERFACE DESCRIPTION 

PROOF PRESSURE 

BURST PRESSURE 

EXTERNAL LEAKAGE 


_ Vdc. 

_ WATTS « Vdc. °C ( __ 

„ 


Mechanical 


414 

965 

IxlO"'^ 


_ N/cm^ 


N/cm^ 


scc/s OF 


600 

1400 


PS 

PS 


12Z_N/cm2 (200 
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ATTITUDE CONTROL PROPULSION COMPONENT DATA SHEET 

4.3.1 THRUSTER, HYDRAZINE cor. tir<o«d 


MATERIAL • 

CHAMBER 

STANDOFF 

CATALYST RETAINER 


Inconel 625 


Inconel 625 
L-605 


MASS - 

WITH vALVE |,g ( 1.0 Ibwl 

WITHOUT VALVE Rg ( Ibm) 

OTHER kg ( 'b">) 


other significant CHARACTERISTICS 
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ATTITUDE CONTROL PROPULSION COMPONENT DATA SHEET 

4.3.1 THRUSTER, HYDRAZINE 



VALVE MANUFACTURER PART NUMBER _ 

HEATER MANUFACTURER PART NUMBER _ 

SENSOR MANUFACTURERS 

TEMPERATURE TRANSDUCER .... PART NUMBER 

PRESSURE TRANSDUCER PART NUMBER _ 

PROGRAM 

CONTRACTING AGENCY 

PRIME CONTRACTOR 

STATUS 

QUALIFIED -Yes 

FLOWN 

LAUNCH VEHICLE 

availability 9 month lead time 

COST/PROCUREMENT INFORMATION... 


pT>rrrr>Tvr; PAnr rt 
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ATTITUDE CONTROL PROPULSION COMPONENT DATA SHEET 

'1.3.1 THRUSTER, HYDRA7IKE 


PROPELLANT. 


^2»4 


VACUUM THRUST RANGE 1 


INLET TEMPERATURE RANGE 


MINIMUM IMPULSE B 


IMPULSE BIT REPEATABILITY • 


( 2. 6-6. 5 ib^) 


INLET PRESSURE RAIIGE 55-241 N /cm^ ( ^ 0-350 pji^) 

A A O U / ^ ^ / n 


4.4 to 


j 40 to 140 opj 


IT ^ ^ H-sec •_l2Z»l/cn|2 IHI.ET P, °C 


CATALYST BED TEMP. 


( • 63 ibf-sec tt 200 psiA. Op catalyst bed temp) 

N/cii|2 ( PSIA) IHLET PRESSURE: 

3(rREPFATABILIlY PULSE HUMBER 

1 8.5 < 20 


CFHTROID LOCATION REPEATABILITY FOR 


A .. 1. 

sec VALVE OH-TIIIE: 
3<r I'vhl EATABIl I 


PIIISE IIIIMBEH 


CHAMBER PRESSURE ROUGHNESS 


RESPONSE - 

TIME FROM VALVE-OH SIGNAL TO 90jt STEADY STATE P^: 5_Q_ sec 

TIME FROM VALVE-OFF SIGNAL TO I05F STEADY STATE Pc' — ^-5 sec 


STEADY STATE VACUUM SPECIFIC IMPULSE 


LIFE - 


N-sec/kg ( 230 1 b^-sec/ 1 b(n\ 


TOTAL IMPULSE 3_rll36 X 

TOTAL THHOllfiUPIIT 146 


10^ 

_ N-sec 


TOTAL THROUGHPUT 

TOTAL NUMBER OF COLD STARTS 


TOTAL NUMBER OF PULSES. 


264 

105^00 


( 70 }Q 00 Ib^-sec) 
( 323 ihm) 

^C ( °F) 


STEADY STATE DUTY CYCLE - 


TOTAL ON-TIME 


MAXIMUM ON-TIME 


PULSE MODE DUTY CYCLE - 
TEMPERATURE AT START OF PULSE TRAl 


NOMINAL PULSE TRAIN LENGTH 


NOMINAL ON-TIME(S) . 
NOMINAL OFF-TIME(S) 


^”5 sec demonstrated in qual 

135 ggj. test, can provide more 

Ambient Start 

60 oc (15°F) 20 + 140C (-6.6 + 10®F) 


PULSES 


40-7200 pulses 
87.5,175 ms 
912.5,825 ms 
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ATTITUDE CONTROL PROPULSION COMPONENT DATA SHEET 

4.3.1 THRUSTER, HYDRAZINE cor tinued 

P/N 328F410-100 


LAUKCll ENVIROIIHCNT - 
RANDOM VIBRATION - 

WIDE BAND LEVEL 

MAX POWER SPECTRAL DENSITY 
SINUSOIDAL VIBRATION - 

SWEEP RATE 

MAX G LEVEL (0-PEAK) 


ACOUSTIC VIDRATIC'I - 

overall SOIJIID pressure LEVEL .. 
SHOCK RESPONSE - 

WAVE roRii peak-level of 

SHOCK SPECTRUM-PEAK RESPONSE OF 
amplification factor (C) 

STATIC ACCFLERATION 


— ®rin» 


C)2/Hz from 

— 

to _ 

OCTAVES/min 



AT 

Hz 


AT 

Hz 


AT 

Hz 


dB FOR 


MINUTES 

G's FOR 


. sec 

r.'s AT 


. Hz 


G'o 


INJECTOR - 

PATTERN OF PROPELLANT DISTRIBUTION 

INJECTOR PRESSURE DROP AT FLOW RATE 

CATALYST - 

TYPE 

PELLET SIZE(S) 

RETENTION TECHNIQUE 

BED DIAMETER 

BED LENGTH 

BED LOADING 

NEATER - 

NOMINAL SUPPLY VOLTAGE 

MAXIMUM POWER 

CA'ALYST BED TEMPERATURE 

VALVE - 

THRUSTER-VALVE INTERFACE DESCRIPTION 

PROOF PRESSURE 

BURST PRESSURE 

EXTERNAL LEAKAGE 


Axial and Radial 

ll/cm^ a kq/sec 

( PSID Ibm/sec) 

Shell 405, ABS G _ 

14-18, 20-30 

Cataly st Bed Screen _ 

cm ( in) 

cm ( in) 

kg/sec/cm^ ( lom/sec/m^) 


Vric, 

WATTS • Vdc, °C ( ®F) 

°C ( °F) 


_ H/cm2 

1103 N/cm2 

Q... scc/s OF £ 


(_ PS I A) 

( 160 0 PS I A ) 

206 H/cm2 ( 3 00 PSIA) 
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ATTITUDE CONTROL PROPULSION COMPONENT DATA SHEET 

4.3.1 THRUSTER, HYDRAZINE continued 


MATERIAL - 

CHAMBER . . L-605, Inconel 600 

STAHOOFF 

CATALYST RETAINER 

MASS - 

WITH VALVE .526 |,g ( 1.16 Ibmi 

IVITHOUT VALVE kg ( Ibm) 

OTHER kg ( Ibm) 


OTHER SIGNIFICANi CHARACTERISTICS 



ATTITUDE CONTROL PROPULSION COMPONENT DATA SHEET 

4.3. I THRUSTER, HYDRAZINE 


MANUFACTURER Hamilton Standard (54) 


PART NUMBER SV755458-1 


VALVE MANUFACTURER Hydraulic Researd ^^pj NUMBER 48002330 

HEATER MANUFACTURER PART NUMBER 


SENSOR MANUFACTURERS 

TEMPERATURE TRANSDUCER 

PRESSURE TRANSDUCER 

PROGRAM 

CONTRACTING AGENCY 

PRIME CONTRACTOR 


None part NUMBER _ 

None PART NUMBER _ 

Transit Improvement (TIP -II) 

APL/JHU 

RCA Astro Electronics 


STATUS 

QUALIFIED 

FLOWN 

LAUNCH VEHICLE 

AVAILABILITY 

COST/PROCUREMENT INFORMATION... 


Intelsat IV 
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ATTITUDE CONTROL PROPULSION COMPONENT DATA SHEET 

4.3.1 THRUSTER, HYDRAZINE 


PROPELLANT 

VACUUM THRUST RANGE 

INLET PRESSURE RANGE 

INLET TEMPERATURE RANGE ... 
MINIMUM IMPULSE BIT 

IMPULSE BIT REPEATABILITY » 


CENTROID LOCATION REPEATABILITY FOR 


CHAMBER PRESSURE ROUGHNESS 


Hydrazine 

25-12 » (5.7 to 2.^,.^, 

2 41-68. 9 H/cn,2 ( 3 50-100 psia) 

5 to 50 °c ( 41 t o 122 op j 

1.3 H-sec «.226. H/ch|2 ihi.ET P,.2.L.°C CATALYST DEO TEMP. 
f O.3 1 bp-sec w 330 PSIA. 70 °F CATALYST DLO TEMP) 
2 26- 68.9 H/cn|2 (33d ^PbiA) inlet pressure: 


3(f REPEATABILITY 

-t_ -8-.0 $ 


100 PULSE HUII3EP 

All < 1 min. 


% 


sec VALVE UN-TlIlE: 
3ir REPEATAGIl ITY 

_1 n- 

J. % 


3.0 


PliuSE HUIIBLR 


•i 
■ /» 


RESPONSE - 

TIME FROM VALVE-OH SIGNAL TO 90j5 STEADY STATE P^.: sec 

TIME FROM VALVE-OFF SIGNAL TO 105^ STEADY STATE P^,: sec 

STEADY STATE VACUUM SPECIFIC IMPULSE .. N-sec/Lg , ( 232 2 Ibp-sec/lfamI Max. 


LIFE - 

TOTAL IMPULSE 

TOTAL IHROUGHPUT 

TOTAL NUMBER OF COLD STARTS 
TOTAL NUMBER OF PULSES 


. 57 , 824 M-sec 

_2Z. leg 

25 « 


(13 j 000 1 bp -sec ) 

(60 I bm ) 

°C (a<_JO °F) 


STEADY STATE DUTY CYCLE 

TOTAL ON-TIME 

MAXIMUM ON-TIME 

PULSE MODE DUTY CYCLE - 

TEMPERATURE AT START OF PU'.SE TRAIN °C ( °F) 

NOMINAL PULSE TRAIN LENGTH PULSES 

NOMINAL OH-TIME(S) sec 

POMIHAL OFF-’iHE(S) soc 


300 


sec 

sec 


71 
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ATTITUDE CONTROL PROPULSION COMPONENT DATA SHEET 


ii.3.1 THRUSTER, HYDRAZINE continued 

^ LAUNCH ENVIRONMENT - 
RANDOM VIBRATION - 

VllOE BAND LEVEL 

MAX POWER SPECTRAL DENSITY 

SINUSOIDAL VIBRATION - 

SWEEP RATE 

MAX G LEVEL (0-PEAK) 


P/N SV755458-1 


®rms 

G^/Hz from to Hz 

OCTAVFS/min 

AT Hz 

AT llz 


AT Hz 


ACOUSTIC VIBRATION - 

OVERALL SOUND PRESSURE LEVEL dO FOR MINUTES 

SHOCK RESPONSE - 

WAVE FORM PEAK-LEVEL OF G's FOR sec 

SHOCK SPECTRUM-PEAK RESPONSE OF G's AT llz 

AMPLIFICATION FACTOR (Q) 

STATIC ACCELERATION G's 


INJECTOR - 

PATTERN OF PROPELLANT DISTRIBUTION 

INJECTOR PRESSURE DROP AT FLOW RATE N/cm^ « kg/sec 

( PSID tf Ibm/sec) 


CATALYST - 

TYPE 

PELLET SIZE(S) 

RETENTION TECHNIQUE 

BED DIAMETER 

BED LENGTH 

8ED LOADING 

HEATER - 

NOMINAL SUPPLY VOLTAGE 

MAXIMUM POWER 

CATALYST BED TEMPERATURE 

VALVE - 

THRUSTER-VALVE INTERFACE DESCRIPTION 

PROOF PRESSURE 

BURST PRES.URE 


ABSG 

14 .- 3Q 


Screens 

cm ( 


.in) 

cm ( 


in) 

kq/sec/ctn^ ( 


1 bm/sec/ in^ ) 

16 

Vdc, 

*5 WATTS « 

Vdc, 

o 

o 

o 

°C 


( °F) 

Bolted with "0" 

Ring 

Seal 


341 

H/cm^ 

f 495 

-PSIA) 

455 

N/cm^ 

, 660 

_ PSIA) 


lxlQ~ ^ scc/s OF Hp- • 227 N/cm^ ( _ PSIA) 


EXTERNAL LEAKAGE 



ATTITUDE CONTROL PROPULSION COMPONENT DATA SHEET 

>».3.l THRUSTER, HYDRAZINE continued 


MATERIAL - 

CHAMBER 

STANDOFF 

CATALYST RETAINER 


MASS - 

WITH VALVE .49 Ic9 ( 1.1 Ibm) 

2 A 

WITHOUT VALVE kg ( 'bm> 

OTHER kg ( Ibf') 


OTHER SIGNIFICANT CHARACTERISTICS 


' » 

J 


4.3.1-74 


ATTITUDE CONTROL PROPULSION COMPONENT DATA SHEET 

-I 4.3.1 THRUSTER, HYDRAZINE 


MANUFACTURER Rocket Research (22)_ 


PAR I HUMBER MR-50H 


VALVE MANUFACTURER Parker -Hannifin part rUMBER . 5690023 

HEATER MANUFACTURER PART NUMBER 

SENSOR MANUFACTURERS 

TEMPERATURE TRANSDUCER .... PART NUMBER 

PRESSURE TRANSDUCER PART NUMBER 

PROGRAM P-95, Block III 


CONTRACTING AGENCY 


PRIME CONTRACTOR LMSC 

STATUS 

QUALIFIED X&&- 

FLOWN 


LAUNCH VEHICLE 

AVAILABILITY 

COST/PROCUREMENT INFORMATION... 
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ATTITUDE CONTROL PROPULSION COMPONENT DATA SHEET 

4.3.1 THRUSTER, HYDRAZINE 


PROPELLANT 

VACUUM THRUST RANGE . .. 
INLET PRESSURE RANGE .. 
INLET TEMPERATURE RANGE 
MINIMUM IMPULSE RIT ... 


14.4 N (9 80.6 N/cm^ (3.25 Ibf (9 117 psia) 

24.6 N (9 160 N/cm^ (5.55 Ibf @ 233 psia) 

75.8-18 2 M/cm^ ( 11 0-264 psia) 

4.4 ( 40 t o 140 °F) 

.5387 Ii-scc M/Cfti^ INLET P,^Ji.®C CATALYRT OEO TEH' 


IMPULSE BIT REPEA rABILITY «> 


f.l218ibf -S6C w 233 PSIA, 880 CATALYST BED TEMP) 


( _L1:7 

3o REPEATABILIIY 


PSIA) IIII.ET PRESSURE: 
IILSE NUItSER 


% 100 

i ;4 

+ % 


CENTROID LOCATION REPEATABILITY FOR fnc VALVE Ofi-TIKE: 


CHAMBER PRESSURE ROUGHNESS 
RESPONSE - 


.1<r KKI'EATABILI r/ 




-L . 

2.6 


TIME FROM VALVE-011 SIGNAL TO 90^ STEADY STAIE P^: sec 

TIME FROM VALVE-OFF SIGNAL TO IO!i STEADY S iATE P^,: 16 gtc 


PULSE Nl.'llOER 


P TW 
233 500 

117 500 


STEADY STATE VACUUM SPECIFIC IMPULSE 


tl-sec/kg ( 231 Ib^-sec/lbm^ 


LIFE - 

TOTAL IMPULSE 

TOTAL THROUGHPUT 

TOTAL NUMBER OF COLD STARTS 
TOTAL NUMBER OF PULSES 


2 X 10 


N-sec 

93,8____ Ky 

3-25 


^ 

5.37 X 10 


3 

( 3 X lQi)^-sec) 

( 2 07 1 bm ) 

°c ( 95 °F) 


STEADY STATE DUTY CYCLE - 

TOTAL Oli-TIME 

MAXIMUM OH-TIliF. 


N/A 

sec 

300 sec 


PULSE MODE DUTY CYCLE - 

TEMPERATURE AT START PC PULSE TRAIN 35 o^. 

NOMINAL PULSE TRAI" LL.IGT!' Any PULSES 

NOMINAL ON-TIME(S) 0.022 sec 

rOMIIIAL OFF-TIHE(S; A ny sec 


( 


95 


"F) 


7S 
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ATTITUDE CONTROL PROPULSI 

4.3.1 THRUSTER, WYDRAZIHE continued 


DM COMPONENT DATA SHEET 

P/N MR-50H 


j 

1 

X A 


LAlJMCii ENVIROIIMEHT - 
RAUDOM VI BRAT I CM - 

'VinE HAND LEVEL 37 .9 

MAX POWER SPECTRAL DENSITY 1.0 G^/Hz from 100_ to 100 0 Hz 

SINUSOIDAL VIBRATION - 

SWEEP RATE ?_.0^ CCTAVES/min 

MAX G lEVEL (0-PEAK) AT 5-50 ^^|^ 

A;^0 at 50- ^ 11^ 

AT llz 

ACOIIST IC ViBRATlOH - 

OVERALL SOIIHO PRESSURE LEVEL _15^, dO FOR 3. MIIIUTES 

SHOCK RESPONSE - 

WAVE FORM PEAK-LEVEL OF 8.0__ G's FOR .008 . sec 

SHOCK SPECTRUM-PEAK RESPONSE OF G's AT !!z 

AMPLIFICATION FACTOR (Q) 

STATIC ACCELERATION G's 

INJECTOR - 

PATTERN OF PROPELLANT DISTRIBUTION - - _ 

INJECTOR PRESSURE DROP AT FLOW RATE 10_*6 N/cm^ « 00621 Ug/sec 

( 15 . 5 PSID ii Ibm/sec) 

CATALYST - 

TYPE 

PELLET siZE(S) 25-30 tne sh 6e 1 4-18 mes h 

BED diameter 2.994 cn, 

BED LENGTH 2.28 cm ( _Q.. 9.0 in) 

BED LOADING .05?L_ kg/sec/cm^ ( 0 . 02 25 Ibm/sec/in^) 

HEATFR - 

NOMINAL SUPPLY VOLTAGE 2St. Vdc, 

MAXIMUM POWER 1 WATTS » 32 yj(._ _2_1 _ { _._7P_ °F ) 

catalyst bed TEMPERATURE 35 Op ( 95 °f ) 

VALVE - 

THRUSTER-VALVE INTERFACE DESCRIPTION Welded 

PROOF PRESSURE ^^8 n/cm^ ( 650 psiAl 

BURST PRESSURE N/A n/an^ ( PSIA) 

EXTERNAL LEAKAGE 6 X 10 seels OF • 224 N/cm^ ( _325 _ ps | A ) 
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ATTITUDE CONTROL PROPULSION COMPONENT DATA SHEET 

4.3.1 THRUSTER, HYDRAZINE continued 


MATERIAL - 

CHAMBER tlaynes 25 

STANDOFF Haynes 25 

CATALYST RETAINER Haynes 25 

MASS - 

WITH VALVE .544 kg ( 1.2Q Ibir.) 

WITHOUT VALVE kg ( Ibm) 

OTHER kg ( Ibm) 


OTHER SIGNIFICANT CHARACTERISTICS 



ATTITUDE CONTROL PROPULSION COMPONENT DATA SHEET 

4.3.1 THRUSTER, HYDRAZINE 


MANUFACTURER Rocket Research Corp. 


PART NUMBER MR-50A 



VALVE MANUFACTURER Parker-Hannif in NUMBER 56800 36 

HEATER MANUFACTURER Clayborne p^pj NUMBER 

SENSOR MANUFACTURERS 

TEMPERATURE TRANSDUCER PART NUMBER 

PRESSURE TRANSDUCER PART NUMBER 

PROGRAM P-95, Block I 

CONTRACTING AGENCY 

PRIME CONTRACTOR Lockheed Mis s iles and Sp ac e Co. 


STATUS 

QUALIFIED _Yes 

FLOWN 

LAUNCH VEHICLE 

AVAILABILITY 

COST/PROCUREMENT INFORMATION... 


OlUGl'S. 

OF 

orjgtxal p.agk rs 

"f P'H)p OVMjiy 
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ATTITUDE CONTROL PROPULSION COMPONENT DATA SHEET 

4.3.1 THRUSTER. HYDRAZINE 


PROPELLANT. 


N 2 H 4 


VACUUM THRUST RANGE 


25.6 N @ 160 N/cm^, (5.77 Ibf 0 233 psia) 
14.5 N 0 80.6 N/cm^ (3.27 Ibf 0 117 psia) 


IIILET PRESSURE RAIICE H/cm^ I 110-264 pj,;,) 


INLET TEMPERATURE RAIICE 


4.44-6 0 j 40-140 o, j 


MINIMUM ll|f*ULSE Il'T Il-aoc M/cih^ IIILET P,^_?7_®C CATALYST RED TEMP. 

(0_.1102 l> ^ 2^1 («SIA, 8^Pp CATALYST GLD TEMP) 

IMPULSE BIT REPrATAfllLITY « 80.6 „ | ..ITT... Pb |A ) I.ILET PPrcsnPE: 


J<; I f j / I..HII. ( lY 


PiiLbi. :!i.‘;ir.i! 


CENTROID LOCATIOll !ICPL,',T„;>ll.l IV EC.'I 


ur V/M ■ t 


;i(/ ,11 1 ,.T,.Rii nv 

N/A ^ 


1 ‘iiit.E i;.;ic!. 


• • 2 — - - — 

chamber pressure Rouii.!- t.,;b — 8.9 N/cm_ 

(13 psid) at 175 K pulses 


RESPONSE - 


TIME FROM VALV-nil ilCi'/L TO 8 57.STEAr)Y SI 1C I;. . *4. 2 . 5 
TIME FROM VALVE-BT- sIGt'Al TO IO,i STEATiV Sl'lE P 0 . 15 


STEADY STATE V,‘C" M SP.ACIFIC IMPUl SE 


LIFE - 


TOTAL IMPULSE 


TOTAL throughput 


TOTAL NUMBER OF COLD STARTS 


TOTAL IIUMPER or PULSES. 


M-jor./kf) 


( I Dp-s.i3c/ I ''m ) 


ID, -sec) 


175 X 10^ 


( 

35 *^c ( 95 «>r) 


STEAUY state duty CYCLE 


TOTAL nil-h:ik 


MAXIMUM Oll-TIME 


1200 


PULSE MODE OUTv SYCE - 

temperature \T SIAI.T of PULSE TRAII 35 

NOMiuAL p""5r T,?,-.iu lEiioii! a ny _piilsee 


NO'^'IMAL 0'l-1 il'E(S) . 
UOMIIIAL .Tcr-I IIIE(S) 


0.022 


“r) 
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ATTITUDE CONTROL PROPULSION COMPONENT DATA SHEET 


4.3.1 THRUSTER, HYDRAZINE continued 

u 

LAUNCH ENVIRONMENT - 
RANDOM VIBRATION - 

WIDE BAND LEVEL 

MAX POWER spectral DENSITY 

SINUSOIDAL VIBRATION - 

SWEEP RATE 

MAX G LEVEL (0-PEAK) 


P/N MR-50A 


37.9 

1.0 


*’ruis 

o2/Hz 


from 100 to 1000 iiz 


2 OCTAVES/inin 

2__ . A I Hz 

4 AT Hz 


AT Hz 


ACOUSTIC VIORATIOII - 
OVERALL SOHilD PRESSURE LEVEL .. 
SHOCK RESPONSE - 

WAVE FORM peak-level OF 

SHOCK SPECTRUM-PEAK RESPONSE 0^ 

AMPLIF ICAElON FACTOR ((,') 

STATIC ACCFLERATION 


152 


dU FOR _ ^ MINUTES 


3J-1/2 oaO.008 

80 00 f, • AT 

25 _ 

8 _ . b'S 


INJECTOR - 

PATTERN OF PROPELLANT DISTRIBUTION single Speed .. 

INJECTOR PRESSURE DROP AT FLOW RATE _10,23 _ ll/cm^ , . .00621 luj/sec 

( 1^*85 psin 0.0137 lum/sec) 


catalyst - 

TYPE -Shell 405 

PELLET SIZE(S) 25-30 Mesh and 14-18 Mesh 

RETENTION TECHNIQUE _Bed_Pl_ates and Screens _ 

BED DIAMETER •_02994 cm ( 1.1 79 in) 

BED LENGTH J}22 cm ( Q.90 in) 

r\ 

BED LOADING Ko/sec/ctn^ ( iIiP_225 1bm/sec/in^) 


HEATER - 

O Q C 

nominal supply voltage •■^._._VdC. 

MAXIMUM POWER ^ . 36 * .^?__V(ic, °C ( _ __°F ) 

CATALYST BED TEMPERATURE . .35 _°C ( _?5 °F ) 


VALVE - 

THRUSTER-VALVE INTERFACE DESCRIPTION 


Welded 


PROOF PRESSURE . 
BURST PRES:URE . 

] 

1-XTERNAL LEAKAGE 


^.8 N/cm^ ( _650 PS I A) 

2 895 N/cm^ ( 4200 psia) 

<8 -X J^"^cc/s OF He * 224 N/cm^ ( 3 25 psia) 
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ATTITUDE CONTROL PROPULSION COMPONENT DATA SHEET 

4.3.1 THRUSTER, HYDRAZINE continued 


MATERIAL - 

CNAHBCR Haynes 25 

STANDOFF 

CATALYST RETAINER Haynes 25 

MASS - 

WITH VALVE kg ( Ibm) 

WITHOUT VALVE .544 ko { 1.2 Ibm) 

OTHER kg ( Ibm) 


C.SER SIGNIFICANT CHARACTERISTICS 


<::^i 
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ATTITUDE CONTROL PROPULSION COMPONENT DATA SHEET 

>1.3.1 THRUSTER, HYDRAZINE 



VALVE MANUFACTURER 

HEATER MANUFACTURER 

SENSOR MANUFACTURERS 

TEMPERATURE TRANSDUCER .... 
PRESSURE TRANSDUCER 

PROGRAM 

CONTRACTING AGENCY 

PRIME CONTRACTOR 

STATUS 

QUALIFIED 

FLOWN 

LAUNCH VEHICLE 


Parker -Hannifin NUMBER 5 720001 -101 

Am. General number 26781-5 01 

Product 

PART NUMBER 

PART NUMBER 

Viking RHS RFA 

Martin Marietta Aerospace 

NASA 


Yes 

No 

Titan III C 


AVAILABILITY 

COST/PROCUREMENT INFORMATION... 
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ATTITUDE CONTROL PROPULSION COMPONENT DATA SHEET 

THRUSTER, HYDRAZINE 


PROPELLAHT. 


39-15 


>1 


VACUUM THRUST RAH6E 3 9-15 )| ( 8. 7 -3. 3 ||,^) 

IHLET PRESSURE R4I16E 331 -93 ||/cfl,2 (^8p-_lj^_ PSI^) 


7 to 32 


/45 to 90 Or 


INLET TEMPERATURE RAIIGE . °C (T?_ rr_^,r °f ) 

- 582 

MINIMUM IMPULSE HIT .0^32 |i_s,.c »97_. L/cM^ IIJI.FT CATALYST RED TEMP. 

(«07_1. ibf-soc ^ 140. PS I A, .9-Oi)-”'^^ A nalyst •:;) temp) 


IMPULSE HIT REPEATAPILITY « 


.. H-r.i./ ( P^IA) PILET PRESSURE: 


See Figure 4 


So RErcAlABILITY 

_ i„ 

!■ .. i 


Pulse iiuinER 


CENTROID LOCATION REPCATAfl I LITY IO!l N/A _ jo^. 


Ai VI- iUi-L u;f: 


.(.! 1 1 1't.ii .'.fi 1 1 1 r < 

. N/A / 


Plli.SE llliiLlOi 


CHAMBER PRESSlIRE ROUGHNESS 


RESPONSE - 


■f|ME FROM VMVF-OU SIGIIAL TO 90-; SLFAO'i :,rA’C L_ . • 045 & > 93“ C (200° F) 

TIME FROM VAI.VE-OIF SIOIIAl TO [Qi SlEAUY ST.'iF P^ . .055 _ 

N 

STEADY STATE VACUUM SPECIFIC IHPHISE .(?3.31. 2 2211 II-JPc/Lq (225_,.5 Jh^-soc/lbi 


LIFE - 


.v3.31, ^^2 2211 H-3oc/kQ (225 ih^-soc/ibm) 0480 psia 

@93 N 2118 N-sec/kg (216.0 lb .-sec/lbm)@135 


TOTAL IMPULSE ^"'...64900 ;j. 

TOTAL TMROliruiFUT 32 |(, 

TOTAL NUIIOEK P>- COLD SLARTS ,5 _ « 

TOTAL liUPPER 0" PULSES 1*6 X 10 


5UC ( ^4600_ 1 ) 

( . lEm) 

4 to ( 40 to '”f) 


STEADY 5T.VTE DUTY CYCLE - 


TOTAL Oil- TIME 


MAXIMUM OH-TIME 


38 20 

i?l(I_ 


PULSE MODE DUTY CYCLE - 

TEMPERATURE AT START OF PULSE TRAPl 


flOMI!!A'. PULSE TRMP I.E.lGTIl 


48 2 t o^^^ ”c 

_ 100 PULSES 


[ 900 to^^^ 


nompAi oi-TiME(s) .020, . 0.40. !iac .060, .10, .20, .5 1.0 

HOMI",.'. OFF-TIMF(.S) 5. - 300. aoc 


4.3.1-S4 



INJECTOR - 

PATTERN OF PROPELLAiJT 0 1 STR I DiiT I Oil Single Ulsperslon Element 

injector pressure drop at flow rate _ 2p-_ ll/cm^ <. ___ l((j/sec 

( 105 PS ID u *0352 Ibm/snc) 


CATALYST - 

TYPE S hell 405 

pellet sizE(S) __?Jr-30 mesh &_ 14-18 mesh 

retention technique §£.1 _ 

BED DIAMETER _ 2.994.cn- in) 

BED LENGTH 2.1^ ^ P_1?_P in) 

BED LOADING Ro/snc/c-^ ( )bm/ser/in^) 

HEATER - 

NOMINAL SUPPLY VOLTAGE 33.0 vrtc, 

MAXIMUM POWER _P.*.55_ . WATTS «31v35vclc, “c ( _ 60 _°E) 

CATALYST BED TEMPERATURE JtjA ...“C ( ^Q_Of) 


VALVE - 

THRUSTER-VALVE INTERFACE DESCRIPTION Wj.ided joint 


PROOF PRESSURE _683 n/cm^ { 998 _ PSIA) 

BURST PRESSURE _ N/cm^ ( PSIA) 

EXTERNAL LEAKAGE 1 X 1 0 jcc/s OF .He , 372 ((/cn,2 ( _^_0 _ PS|A) 
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ATTITUDE CONTROL PROPULSION COMPONENT DATA SHEET 

>i.3.l THRUSTER, HYDRAZINE continued 

MATERIAL - 

CHAMBER Haynes 25 

TANOOFF Hflynps ?S 

C-'/iLYST RETAINER Hayyioy 25 

MASS - 

WITH VALVE kg ( Ibm) 

WITHOUT VALVE kg ( Ibm) 

OTHER 0.74 ko ( 1,627 Ibm) 


OTHER SIGNIFICANT CHARACTERISTICS 



OF POOR OlJAPm' 



P/N MR-50F 





ORIGINAL PAGR IS 
POOR GUAU TY 


















.02 SECONDS ON/5.0SFCONDS OFF 
@ Pf = 360 ps:a 


MAXIMUM 


MINIMUM 


REAS/N 0000017 


0000018 


MAXIMUM 


LEGEND 


MINIMUM 


P/N MR-50F 


PULSE MODE VACUUM SPECIFIC IMPULSE 
QUALIFICATION REA ATP'S 


Figure 3 


CHAMBER TEMPERATURE. Tc 


4.3.1-89 


1000 


800 
- op 


Impulse Bit 


N-sec 

lb-sec 

3 C7- Repeatability 

Inlet Pressure 

Pulse Width 

Bed Temperature 

0.72 

(0.161) 


9.3% 

345 N/lm^(500 psia) 

20 MS 

482 to 538°C 
(900 to 1000° F) 

0.32 

(0.071) 

+ 

21.1% 

97 N/lm^ (140 psia) 

20 MS 

482 to 582°C 
(900 to 1080° F) 

7.71 

(1.734) 

+ 

7.4% 

3.45 N/lm^(500 psia) 

20 MS 

527 to 677°C 
(980 to 1250°F) 

6.23 

(1.400) 

+ 

7.4% 

248 N/lm^(360 psia) 

20 MS 

1060 to 771°C 
(1235 to 1420°F) 



ATTITUDE CONTROL PROPULSION COMPONENT DATA SHEET 

II.3.I VHRUSTER, HYDRAZINE 


MANUFACTURER Rocket Research Corp. ( 22 ) 


PART NUMBER 


MR-50E 



VALVE MANUFACTURER 

■EATER MANUFACTURER 

SENSOR MANUFACTURERS 

TEMPERATURE TRANSDUCER 

PRESSURE TRANSDUCER 

PROGRAM 

CONTRACTING AGENCY 

PRIME CONTRACTOR 


Parker- Hannifin 
Clavbome Labs 


PART NUMBER ^ , 

RkC26605 (Cataly^ Htr; 

PART NUMBER RRC26137 (Valve H tr) 


N/A PART NUMBER 

PART NUMBER 

SMS, Meteosat 

NASA 

Philco-Ford, Marconi (England) 


STATUS 

QUALIFIED 

FLOWN JCas (SMS) , Nn (Meteosat) 

LAUNCH VEHICLE Thnr-dpTta (SMS) 


AVAILABILITY 

COST/PROCUREMENT INFORMATION... 
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ATTITUDE CONTROL PROPULSION COMPONENT DATA SHEET 

■1.3.1 TliRUSTER, HY0RA7IME 


PROPELLANT. 




INLET PRESSURE RANGE 


INLET TEMPERATURE RANGE 


VACUUM THRUST RANGE N ( 5_tQ Ib^) 

INLET PRESSURE RANGE ^^2 ( ^50 pjIA) 

INLET TEMPERATURE RANGE lQ-37 .7 °C ( 50-100 °f ) 

MINIMUM IMPULSE BIT N/A n-sec ^ H/ctn^ INLET P, °C CATALYST 0E9 TEMP. 

{ Ibr-sec to ^PSIA, °F CATALYST OEO TEMP) 

^ 250 

IMPULSE BIT REPEATABILITY * .. N/cm^ M »0 PS I A) INLET PRESSURE: 


3</ REPEATABILITY 

first 10,000 pulses _i_ 5_. f 

pulses > 10,000 ^ iO 

CENTROID LOCATION REPEATABILITY FOR .080 see VAIVE OII-TIIIE: 


Pj = 250 or 180 psia 
= 70 psia 

Combined life/pressure effects 


;i.-r ..KP( AT.Mill IFF 

6.Q_ t 

16^0 % 


PULSE NllllDER 

Traijis of 50-500 
Trains of 50-500 


PlItSE iiuiincR 

Any_5Q_^ulse group at a 

given point in life 


curve 


CHAMBER PRESSURE ROUGHNESS 


RESPONSE 


^ J ^ of max. chamber pressure 


TIME FROM VALVE-011 SIGNAL TO 90j5 STEADY STAIE P, 


0.028 sec 


TIME FROM VAEVE-OFF SIGNAE TO lO't STEADY STATE P^: _ 0.044 


STEADY STATE VACUUM SPECIFIC IMPULSE 


LIFE - 


N-sec/ko ( I b^-sec/ 1 bm) 


TOTAL IMPULSE 


N-soc 


TOTAL THROUGHPUT 


TOTAL NUMBER OF COLO STARTS 


TOTAL HUMBER OF PULSES. 


_^.3 
52 _ 
h,452 


iij^.sec) 

Ibm) 

10 °c ( 50_®f) 


STEADY STATE DUTY CYCLE - 


TOTAL Oll-TIME 


MAXIMUM ON-TIME 


3826 

~300 


PULSE MODE DUTY CYCLE 


37.7 


TEMPERATURE AT START OF PULSE TRAIN 10 tO J °C 

NOMINAL PULSE TRAP! LENGTH 25 0 PULSES 

NOMINAL ON-TIME(S) 0.080 sec 

NOMINAL OFF-TIME(S) 5_2JQL sec 


( 50 to 
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ATTITUDE CONTROL PROPULSION COMPONENT DATA SHEET 

4.3.1 THRUSTER, HYDRAZINE continued P/N MR-50E 


LAUMCH FNVIROHMEHT - 
■JMinOM VI5RATIOH - 

W|l»t llAHO LEVEL 

MU pr"En SPECTRAL DENSITY 
SlllliSOlDAl VIDRATiOII - 

SV-rFi' RATE 

; 1 1 Vi i (t-pfakT 


ACnilSTiF ' n^ATION - 

overall soii'in pressure level 

SHOCK RfcSPDNSE - 

V/AVL rO!:M PEAK-LEVEL OP 

chock SPrCTRUI'-PEAK RESPONSE OF 

AMPUFiCAT'CH FACTOR (Q) 

STATIC ACCf I.FRATION 


11.8 

Qrn« 


. Q.18 

MliS 

G^/Nz from 

o 

O 


OCTAVCSIirufi 

S- 

•I io__ 

II' 

259 

AT 30-60' 

^00 

llz 

59 

AT 200 - 

N/A 

fin FOR 

MINUTES 

N/A _ 

G'b FOR 

sec 


GT. AT 

Nz 




_n7a 

G's 



INJECTOR - 

PATTERN OF PROPELLANT D I STR I RUT 1011 Single Speed 

injector pressure drop at flow rate ... ... _ 23.5 H/cm 2 . 00997 l<()/i.ec 

( 34.2 PSiD w D^QZZ I bm/snc ) 


CATALYST - 

type Sh ell 405 

PELLET siZE(S) 25-30 tn esh & 14-18 mesh 

RETENTION TECHNIQUE 

BEO DIAVf. TER 2.9?4._. cm (_1.179_,n) 

BEO LENGTH 2 . 2 cm ( .^0 ,n) 

BEO LOADING .0571, kg/soc/cm^ ( 0 . 0 225 Ibm/sec/in^) 


HEATER - 

NOMINAL SUPPLY VOLTAGE .26-29_vdc, 

MAXIMUM POWER WATTS a 29 vjc. 21 Og ( _ 70 °f) 

CATALYST BED TEMPERATURE °C ( L^®_°F) 


*1.87 watts max. for catalyst htr. 
■ 0.467 watts max. for valve htr. 

THRUSTER-VALVE INTERFACE DESCRIPTION J?^_lded 


PROOF PRESSURE 36 1 N/cm^ ( 525 psiAT 

BURST PRESSURE 965.2 ( 1400 psiA) 

EXTERNAL LEAKAGE J|-0 .scc/s OF He ^ 217 ^/cm^ ( _ _ psu) 


4 . 3 . 1-93 



ATTITUDE CONTROL PROPULSION COMPONENT DATA SHEET 

4.3.1 THRUSTER, HYDRAZINE continued 


MATERIAL - 

CHAMBER Haynes 25 

STANDOFF Havnes 25 

CATALYST RETAINER Haynes 2S 

MASS - 

WITH VALVE kg { Ibm) 

WITHOUT VALVE kg ( Ibm) 

OTHER .544 kg ( 1.2Q 


OTHER SIGNIFICANT CHARACTERISTICS 




1 


4.3.1-94 



L 


r 


i * 




I 

v£> 

Ln 


T! 

TQ 

A 


EFFECT OF LIFE ON ROTATIONAL IMPULSE 
FEED PRESSURE - 250 PSIA 
5 LBF TCA DUTY CYCLE 80 MS. ON/520 OFF 



LIFE PULSE NUMBER 


P/N MR-50E 


EFFECT OF LIFE ON ROTATIONAL IMPULSE 


'la 


FEED PRESSURE -180 PSIA 



LIFE PULSE NUMBER 



TO AL IMPULSE 'v LBF-SECONDS 




EFFECT OF LIFE ON TOTAL IMPULSE 


250 


FEED PRESSURE = 250 PSIA 
5 LBF TCA 

DUTY CYCLE 80 MS. ON/520 OFF 


200 


500 PULSES 


150 


400 PULSES 




□ □ 


300 PULSES 


00 

n 

u> 


50 


O 


^ O o 

□ □ □ 
o o o 


□ 

o 


□ 

o 


200 PULSES 

100 PULSES 
50 PULSES 


e 

o 


o 

□ 

o 


5,000 


10,000 

LIFE PULSE NUMBER 


15,000 


20,000 


P/N MR-50E 





o 

EFFECT OF LIFE ON TOTAL IMPULSE 


-P' 



I 


VO 

00 


►Ti 

H* 

00 

c 

n 

n 


FEED PRESSURE -180 PSIA 
5 LBF TCA 

DUTY CYCLE 80 MS. ON/520 OFF 



LIFE PULSE NUMBER 
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ATTITUDE CONTROL PROPULSION COMPONENT DATA SHEET 

•1.3. ! THRUSTER, HYDRAZINE 


PROPELLAHT. 


44-62 


VACUUM THRUST RANGE . 

INLET PRESSURE RANGE ^17-176 


10-14 


INLET TEMPERATURE RANGE 


MINIMUM IMPULSE BIT 


IMPULSE BIT REPEATABILITY @ 


N ( ib^) 

117-176 H/cn,2 ( 170-255 psia\ 

4 to 43 Op ^ 40 to 110 op^ 

n , 7 N-sec ®_145-H/cm2 INLET P„A20-°C CATALYST BED TEMP. 
( .16 Ibp -sec ® 210 ■ PSIA, llSO Pp CATALYST BED TEMP) 

N/cn|2 i 210 PSIA V INLET PRESSURE: 


3<r REPEATABILITY 


Unit-to-\mit Pulse Train can 
be improved by tighter thrust 
control . 


PULSE: NUMBER 

Equilibri um 

Pulsing 


CENTROID LOCATION REPEATABILITY FOR, 


.sec VALVE OH-TIME: 
3(rREPEATABILnY 


PULSE HUMBER 


CHAMBER PRESSURE ROUGHNESS 


RESPONSE - 

TIME FROM VALVE-OH SIGNAL TO SO^. STEADY STATE P„: 


TIME FROM VALVE-OFF SIGNAL TO \Q$ STEADY STATE P, 


STEADY STATE VACUUM SPECIFIC IMPULSE 


TOTAL NUMBER OF COLO STARTS 


TOTAL NUMBER OF PULSES. 


2275 


N-sec/kg 


TOTAL IMPULSE 162,360 N-sec 

TOTAL THROUGHPUT 76.6 1^„ 


( 2.52. lb^-sec/!bm) 

36,500 

( lb,j:-sec) 

( ^60 )bn,) 

_°C ( 90 °F) 


STEADY STATE DUTY CYCLE 


TOTAL Oll-TIHE 


MAXIMUM ON-TIME 


1900 

60 


PULSE MODE DUTY CYCLE - 
TEMPERATURE AT START OF PULSE TRAIN 


NOMINAL PULSE TRAIN LENGTH 

NOMINAL OH-TIME(S) .... 

NOMINAL OFF-TIME(S) 


Variable 

.015 

Variable 


PULSES 
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ATTITUDE CONTROL PROPULSION COMPONENT DATA SHEET 

ii. 3.1 THRUSTER, HYDRAZINE continued p/jj gy 743563 


LAUNCH ENVIRONMENT - 

kandom VI Station - 

VIDE OAIID LEVEL 

MAX POWER SPECTRAL DENSITY 
SIHUSOIOAL VIBRATION - 

SWEEP RATE 

MAX G lEVEL (0-PEAK) 


ACOUSTIC VIBRATION - 

OVERALL SniINO PRESSURE LEVEL 

SHOCK RESPONSE - 

WAVE FORM PEAK-LEVEL OF 

SHOCK SPFCTRIIM-PEAK RESPONSE OF 

amplification FACTOR (l?) 

STATIC ACCELERATION 


13.9 

1.0 


®rms 

G^/Hz from ^0 to ||z 


3 

_r.5 

7.5 


OCTAVES/min 

AT 5-14 lu 


AT 400- 
2000 


llz 


(in FJR MINUTES 



G's FOR sec 

r. ' s AT llz 


6.0 


G's 


INJECTOR - 

PATTERN OF PROPELLANT OISTRIBUTION . 
INJECTOR PRESSURE DROP AT FLOW RATE 


Multi-element, Penetrating injector 


( 


ejA 

__9.2 __ 


li/cm^ .3 

PSIO fe 


« 023 Lg/ sec 

^ 1 bm/scc) 


CATALYST - 

type -Sh<^U..40^5_.ABSG 

PELLET SIZE(S) -20. - 30, -1 4 -1 8 

RETENTION TECMNiQUE Mid-S creen & end r etainer 


BED DIAMETER 

4.2 _ 

( 1.642 

in) 

in) 

1 bm/sec/ i n^ 

BED LENGTH 


( .625 

BED LOADING 

'.oozr^ 

( .02-. 03 

NEA'^ER - 




NOMINAL SUPPLY VOLTAGE 



MAXIMUM POWER 


.5 Vdc. 

°c ( 

CATALYST BED TEMPERATURE 

32 °c 


( _?o 


-°F) 

°n 


VALVE - 

THRUSTER-VALVE INTERFACE DESCRIPTION 


PROOF 

PRESSURE 

483 

H/cm^ 

( 

PSIA 

BURST 

PRESSURE 

645 

_ N/cm^ 

(_ 

935 PSIA 


EXTERNAL LEAKAGE l_X_iQ’fcc/s OF He « 207 N/cm^ ( ^30.0_ PSIA) 
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ATTITUDE CONTROL PROPULSION COMPONENT DATA SHEET 

4.3.1 THRUSTER, HYDRAZINE continued 


MATERIAL - 

CHAMBER Inconel 600 

STANDOFF Inconel 600 

CATALYST RETAINER L-605 (H«ynes 25) 

MASS - 

WITH VALVE ,635 kg ( 1.4 Ibml 

WITHOUT VALVE kg ( Ibm) 

OTHER kg ( Ibm) 


OTHER SIGNIFICANT CHARACTERISTICS 







ATTITUnE CONTROL PROPULSION COMPONENT DATA SHEET 

4.3.2 VALVE, HYDRAZINE THRUSTER 


MANUFACTURER Wright Components. Inc. (23 ) 


PART NUMBER 15617-4 


PROGRAM CTS, Experimental Broadcast Satellite 

(Japanese) 

CONTRACTING AGENCY 

PRIME CONTRACTOR Hamilton Standard 

STATUS 

QUALIFIED 

FLOWN 

LAUNCH VEHICLE 

AVAILABILITY 18-24 weeks 


COST/PROCUREMENT INFORMATION... 


ATTITUDE CONTROL PROPULSION COMPONENT DATA SHEET 

4.3.2 VALVE, HYDRAZINE THRUSTER 


TYP£ 

USED WITH THttUSTEH 

DESIGN FLOW MEDIA 

RATED FLOW AT PRESSURE DIFFERENTIAL ... 


Co-axial, solenoid 

Hamilton Standard 0.1#N2^^ Thruster 


. 0002 kg/ter • 3 N/cm^, ®C 

( 0.0005 Ibni/sec » 5 PSID. ®F) 


RESPONSE TIME - 

OPEN 8 iB» • Vdc, N/cffl2 inlet pressure ®C 

( PSIA inlet pressure ®F) 

CLOSE 10 as » Vdc, N/cm^. °C 

( PSIA ®F) 

LIFE 1 X 10^ CYCLES 

INTEGRAL FILTRATION Nonp MICRONS ABSOLUTE 


PRESSURES - 

OPERATING INLET RANGE ... 

PROOF 

BURST 

OPERATING TEMPERATURE RANGE 
LEAKAGE - 

INTERNAL 

external 

SUPPLY VOLTAGE RANGE 

POWER REQUIREMENTS 

DIELECTRIC STRENGTH 

INSULATION resistance 


. . —273 H/rm^ 

. . ^09 N/cm^ 

•• i092__N/cn2 

. . 10-93.3 °c ambient 
7.2 -93.3 fluid 

.. * scc/hr OF He 

, . 1 X 10 scc/i OF He 


( 396 PSIA) 

( 394 PSIA) 

( 1584 PSIA) 

( 50-200 °F) 

(45-200° F) 

* 282 H/cm2 

( PSIA) 

• N/ci«2 

( PSIA) 


25-29 Vdc 

_5 WATTS • 29 Vdc. 7.22 °r ( ^ 

5 mA MAXIMUM CURRENT LEAKAGE 

« 800 VOLTS rm*. 60 hz 

50 MW • 100 Vdc 


°F) 


MAX. VALVE MAGNETIC FIELD DENSITY - 


ENERGIZED nT « I m ( GAMMA * 6 in) 

DE-ENERGIZED nT .. I m ( GAMMA • 6 in) 

MATERIAL - 

CDNSTRuciiON Stainles s steel 

SEATS AFE-102 

MASS - kg ( Ibm 


OTHER SIGNIFICANT CHARACTERISTICS 
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ATTITUDE CONTROL PROPULSION COMPONENT DATA SHEET 

4.3.2 VALVE, HYDRAZINE THRUSTER 


MANUFACTURER Wright Components. Inc. (2 3) 


PART NUMBER 15548 


PROGRAM 

Solrad X 


CONTRACTING AGENCY 

PRIME CONTRACTOR 

.... Naval Research Lab 


STATUS 



QUALIFIED 

yes 


FLOWN 

yes 


LAUNCH VEHICLE 

AVAILABILITY 

18-24 weeks ARO 



COST/PROCUREMENT INFORMATION... 



ATTITUDE CONTROL PROPULSION COMPONENT DATA SHEET 

H.3.2 VALVE, HYDRAZINE THRUSTER 


^ o -axial . solenoid 

Ham. Std . 0 . T hruster; Avco Aimnonia T hruster 

Hydrazine or Autnonia 

kq/tec u N/cm^, ®C 

( 1bm/$ec • PSIO. ®F) 

equiv. to O.OlSin dia. (C^ - 0.8) 

13 ms W _2^Vc;c, N/cm2 inlET PRESSURE ®C 

( PSiA inlet pressure ®F) 

13 ms » Vdc. N/cm^, ®C 

( PSIA ®F) 


LIFE 

..2 X 10^ 

CYCLES 



integral FILTRATION 

None 

.MICRONS ABSOLUTE 


PRESSURES - 





OPERATING INLET RANGE 

0-251 

H/cm^ 

(. 

0-365 p<iii) 

PROOF 

320 

N/cm^ 

( 

465 PSiAT 

burst 

327 

N/cm^ 

{ 

765 psiAl 

OPERATING TEMPERATURE RANGE 

. . 0 to 60 

.®c 

{ , 

32 tol40"Fi 

LEAKAGE - 





INTERNAL 

• 07 

scc/hr OF He 


N/cm^ 




( 

PSIAT 

external 

.. 2 X 10"° 

scc/s OF He 

% , 

N/cm^ 




( 

PSIAT 

SUPPLY VOLTAGE RANGE 

.. 22-26 

Vdc 



POWER REQUIREMENTS 

3 

WATTS • 24 

Vdc. 24 “c 1 

DIELECTRIC STRENGTH 

30 

mA MAXIMUM CURRENT 

LEAKAGE 


* 500 

VOLTS rms, 

1Q_ 

_ Hz 

INSULATION resistance 

10 

O 

O 

Z 

Vdc 


MAX. VALVE MAGNETIC FIELD DENSITY - 





ENERGIZED 


nT * 1 m ( 


_ GAMMA • 6 in) 

DE-ENERGiZED 




GAMMA * 6 in) 

MATERIAL • 





CONSTRUCTION 

Stainless steel 



SEATS 

AFE 102; 

EPR 515-8 



HASS 

0.13 

— kg 


( 0-30 |b„T 


OTHER SIGNIFICANT CHARACTERISTICS 


type 

USED with thruster 

DESIGN FLOW MEDIA 

RATED FLOW AT PRESSURE DIFFERENTIAL ... 

RESPONSE TIME - 

OPEN 

CLOSE 
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ATTITUDE CONTROL PROPULSION COMPONENT DATA SHEET 

>1.3.2 VALVE, HYDRAZINE THRUSTER 


MANUFACTURER Allen Design, Inc. (27) 


PROGRAM -Aerobee 

CONTRACTING AQ'iNCY 

PRIME CONTRACTOR Aero j et Mf g . 

STATUS 

QUALIFIED 

FLOWN ■ 

LAUNCH VEHICLE 

AVAILABILITY 

COST/PROCUREMENT INFORMATION... 15 6 5 

100 - $285 
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ATTITUDE CONTROL PROPULSION COMPONENT DATA SHEET 

4.3.2 VALVE. HYDRAZINE THRUSTER 


TYPf 


Solenoid valve - normally closed 


USED MIlH THRUSTER 


DESIGN now MEDIA 

RATED now AT PRESSURE DIFEEkENTML ... 

RESPONSE time - 

OPEN 

CLOSE 

LIFE 

INTEGRAL FILTRATION 

PRESSURES - 

OPERATING INLET RANGE 

PROOF 

BURST 

OPERATING TEMPERATURE RANGE 

LEAKAGE - 

INTERNAL 

EXTERNAL 

SUPPLY VOLTAGE RANGE 

POWER R'V'.'KtMENIS 

DIELECTRIC STRENGTH 

INSULATION RESISTANCE 


. 0 0042 kg/sec W 93 N/cnt^, °C 

( .00093 _ lUm/sec • 135 PSIO. °F) 

ms « 2^L_ Vdc. HZ-N/cm^ INLET PRESSURE °C 

( 170 PSIA INLET PRESSURE 68 °F ) 
^■0 ws » 32 v,jc 44 H/rm^. 20 Oq 

( 65 PSIA 68 °F) 

100 f OO P CYCLES 


( 0-1 70 PSIA) 

( 765 PSIA) 

( -^5 to °F) 

t. H/cn^ 

{ PSIA) 

• N/cm^ 

( PSIA) 


Vdc. °C { °F) 

mA MAXIMUM CURRENT LEAKAGE 
VOLTS rms, Hz 

M 'J w Vdc 


MICRONS ABSOLUTE 

-0~^^ 7 N/cm^ 

N/cm^ 

N/cm^ 

-42 

^ scc/hr O' 

None err/.; OF 


22-32 Vdc 

WATTS » 


MAX. VALVE MAGNETIC FIELD DENSITY - 


ENERGIZED _nT vt I in ( GAMMA w 6 in) 

OE-ENERGI/EO nT I m ( GAMMA » 6 in) 

MATERIAL - 


CONSTRUCTION 

SEATS 

MASS 0.13 kg ( 0.30 Ibm) 

OTHER SIGNIFICANT CHARACTERISTICS 

May be used with cold gas and hydrazine. 


11 ^ 


» 
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ATTITUDE CONTROL PROPULSION COMPONENT DATA SHEET 

4.3.2 VALVE, HYDRAZINE THRUSTER 


MANUFACTURER Allen Design, Inc. (27) 


PART NUMBER 


13899 


PROGRAM 

CONTRACTING AGENCY 

PRIME CONTRACTOR Rocket Research Corp. 

STATUS 

QUALIFIED 

FLOWN 

LAUNCH VEHICLE 


AVAILABILITY 


COST/PROCUREMENT INFORMATION... 


One - $685 
100 - $340 
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ATTITUDE CONTROL PROPULSION COMPONENT DATA SHEET 

4.3.2 VALVE. HYDRAZINE THRUSTER 


TYPf 


Solenoid valve - normally closed 


USED WITH THRUSTEK 

DESIGN FLOW MEDIA 

RATED FLOW AT PRESSURE DIFFERENTIAL ... 




• 0010 kg/sec • 3.4 n/cik^, °C 

L 002 3 Ibm/sec * 5 . Q PS ID, °F) 


RESPONSE TIME - 


OPEN 35 HIS » 24 Vdc. 182 N/cm^ inlet PRESSURE ^0 Of. 

265 PSIA INLET PRESSURE 68 °F) 

CLOSE 15 B\s I. 30 Vdc. 86 N/cm^. 20 oc 

( 12S PSIA 68 °F) 

LIFE 100.000 CYCLES 


INTEGRAL FILTRATION MICRONS ABSOLUTE 

PRESSURES - 

OPERATING INLET RANGE _86-182 N/cm^ ( 125-265 pSIA) 

PROOF 268 n/ciB^ ( 390 psiA> 

BURST <— 

OPERATING TEMPERATURE RANGE - 40 tO °C ( -40 tO °F^ 


LEAKAGE - 

internal 

EXTERNAL 

SUPPLY VOLTAGE RANGE 
POWER requirements . 


29 

scc/hr OF 
scc/s OF 

GN 2 



H/cm^ 

10-® 

He 


172 

_ PSIA) 
N/cm^ 




(_ 

250 

_ PSIA) 

15-30 

Vdc 





3 

WATTS » _ 

24 

Vdc, 

21 

_°C (_ 


DIELECTRIC STRENGTH 


mA MAXIMUM CURRENT LEAKAGE 
VOLTS rms. Hz 


INSULATION RESISTANCE 


mC; * Vdc 


MAX. VALVE MAGNETIC FIELD DENSITY - 


ENERGIZED nT » I m ( GAMMA » 6 in) 

DE-ENERGIZED nT « I m ( GAMMA » 6 in) 

MATERIAL - 

CONSTRUCTION 

SEATS 

MASS Q.i.13 kg ( 0 ■ 30 Ibm) 


OTHER SIGNIFICANT CHARACTERISTICS 

Valve may be used with cold gases or hydrazine. 




ORIGINAL PAGE IS 
OF P' )OR QUALI IT 
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ATTITUDE CONTROL PROPULSION COMPONENT DATA SHEET 

ii.3.2 VALVE, HYDRAZINE THRUSTER 


MANUFACTURER Wright Components Corp. (23) 


PART NUMBER 15676 

PROGRAM Solrad X 1 & Classified Program 

CONTRACTING AGENCY Naval Research Labs 

PRIME CONTRACTOR Hamilton Standard 

STATUS 

QUALIFIED Jfes 

FLOWN due in 1975 

LAUNCH VEHICLE 

AVAILABILITY 18-24 weeks ARO 


COST/PROCUREMENT INFORMATION... 


ATTITUDE CONTROL PROPULSION COMPONENT DATA SHEET 

4.3.2 VALVE, HYDRAZINE THRUSTER 


TYPE 

USED WITH THRUSTER 

OESIUN FLOW MEDIA 

RATED FLOW AT PRESSURE DIFFERENTIAL ... 

RESPONSE TIME - 

OPEN 

CLOSE 

LIFE 

INTEGRAL FILTRATION 


Co-axlal solenoid operated 

Hamilton Standard 5#N2H/ ^ Thruster P/N SV 755436 


kg/sec • N/cm^, °C 

( Ibm/sec • PS 10, ®F) 

equiv. to 0.043 dia orifice (C^ = .65) 

10 m$ • 24 Vdc. 206 n/ciii^ inlet PRESSURE ®C 

( 300 PSIA inlet pressure ®F) 

10 _ ms * 24 Vdc. 206 N/cm^, 

( 300 PSIA °F) 

1. x 10^ CYCLES 
None MICRONS absolute 


PRESSURES - 

OPERATING INLET range 206 N/ri»^ ( 0-300 psiA) 

PROOF ^^3 H/cm^ ( 600 PSIAl 

BURST 620 H/cm^ f 900 PSIA) 

OPERATING TEMPERATURE RANGE “10 to 121 ®c ambient ( 14-250 

-10 to 60 fluid (14-140'’ F) 

LEAKAGE - 

INTERNAL • 033 scc/hr OF He » 78.6 N/cm^ 

( UA PSIA) 

EXTERNAL 1. 0 X 10 scc/s OF He , 78.6 N/cm2 

( 114 PSIA) 

SUPPLY VOLTAGE RANGE 24-32 Vdc 

POWER REQUIREMENTS 10 WATTS . 28 Vdc. 24 °r. (_ 

DIELECTRIC STRENGTH 50 mA MAX^I^M CURRENT LEAKAGE 

« 500 VOLTS 1 ^, Hz 

INSULATION RESISTANCE 10 MW • 500 vdc 


76 


’f) 


MAX. VALVE MAGNETIC FIELD DENSITY - 

ENERGIZED nT .. I m ( GAMMA • 6 in) 

DE-ENERGIZED nT I m ( GAMMA » 6 in) 

MATERIAL - 

CONSTRUCTION Stalnless steel 

SEATS AFE - 102 

MASS 0-2 kg ( 0^5 ibm) 

OTHER SIGNIFICANT CHARACTERISTICS Valve shall actuate (3 16Vdc @ 300 psid 0 250“F 

to insure adequate force margin 
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ATTITUDE CONTROL PROPULSION COMPONENT DATA SHEET 

1^.3. 2 VALVE, HYDRAZINE THRUSTER 


MANUFACTURER Moog, inc . (35) 


PART NUMBER 


PROGRAM 

CONTRACTING AGENCY 


PRIME CONTRACTOR Rocket Research Corp. 

STATUS 

QUALIFIED . Y es 

FLOWN "^65 


LAUNCH VEHICLE 

AVAILABILITY 

COST/PROCUREMENT INFORMATION... 
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ATTITUDE CONTROL PROPULSION COMPONENT DATA SHEET 

4.3.2 VALVE, HYDRAZINE THRUSTER 


Tyop Solenoid operated mono, single seat, 

single coil 

USED with thruster — 

NoH, 

DESIGN FLOW MEDIA ^ ^ 

RATED FLOW AT PRESSURE DIFFERENTIAL ... .005303 kg/»ec « N/cm^, ®C 

I .01169 Ibm/sec » TS PSIO. ®F) 

RESPONSE TIME - 

OPEN 6—1.0 m» « 24 Kdc. 158 N/cm^ INLET PRESSURE 121 °C. 

^ ( 230 psiA inlet pressure 250 °f) 

CLOSE 4^1.0 .n. ■ 33 Vdc. 68.9 N/cm2, 1.6 

( 100 PSIA 35 °F) 

LIFE 10 CYCLES 

INTEGRAL FILTRATION MICRONS ABSOLUTE 

PRESSURES - 

OPERATING INLET RANGE N/cm^ ( _ PSIA) 

PROOF ! 424 N/cm^ ( 615 PSIA) 

BURST .* (.1215 

OPERATING TEMPERATURE RANGE +1.6 t O °C (±35_tn_®F) 

LEAKAGE - 

INTERNAL l.!_P _ scc/hr OF ^ 

GN (_^3i5__PsiA) 

external n Riihhle scc/s OF ^ • N/cm^ 

( PSIA) 

SUPPLY VOLTAGE RANGE 20-33 Vdc 

POWER REQUIREMENTS WATTS « Vdc. °C ( °f ) 

DIELECTRIC STRENGTH mA MAXIMUM CURRENT LEAKAGE 

« VOLTS rms. H^ 

INSULATION RESISTANCE Ml. « Vdc 

MAX. valve magnetic FIELD DENSITY - 

ENERGIZED nT . I tn ( GAMMA • 6 in) 

DE-ENERGIZED nT » I ir, ( GAMMA » 6 in ) 

MATERIAL - 

CONSTRUCTION . 

SEATS - 

MASS _ Q , 15. Rg ( 0 . 35 Ibm) 

OTHER SIGNIFICANT CHARACTERISTICS 

No sliding surfaces. All welded construction. 
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COST/PROCUREHENT INFORMATION... 


COMPONENT OATA SHEET 



I 


FAIR II 


Philco Ford 


Yes 

Yes 


T 



ATTITUDE CONTROL PROPULSION COMPONENT DATA SHEET 

4.3.2 VALVE, HYDRAZINE THRUSTER 


TYPF 

Thrust control, solenoid. 

shut off 

IKPn kllTH thrii.^tfr 

DESIGN FLOW MEDIA 

NoH, 

MIL-P-26536C 



RATED. FLOW AT PRESSURE OlFFERENl lAL .. 

Equiv. orxfice .070 diam. 
(CD=.65) 

RESPONSE TIME - 

OPEN 


kg/sec 

m 

N/cm^, 


( 

tbm/$ec 


PSID. 

°F) 

.OlOsttc. 24 

Vdc, 

N/cm2 11(1 ft PRFSSllRF °C 




( 

PSIA INLET 

PRESSURE °F) 

CLOSE 

.010 

24 

Vdc. 

N/cn|2. 

“C 




( 

PSIA 

°F) 

LIFE 

5000 

CYCLES 




INTEGRAL F 1 LTRAT ION 


MICRONS 

ABSOLUTE 



PRESSURES - 

OPERATING INLET RANGE 

217 

N/cm^ 

f 315 

PSIA) 

PSIA) 

PROOF 

320 

N/cm^ 


( 465 

BURST 

475 

N/cm^ 


( 690 

PSIA) 

OPERATING TEMPERATURE RANGE 

+4.4to73'>c 


( +40tol65 °ff 

LEAKAGE - 

INTERNAL 

0.5 

scc/hr OF GNo 

. 206 

N/cm^ 




£ 

, 300 

PSIA) 

EXTERNAL 

0 

scc/s OF 


. 0-217 

N/cn2 





( 0-315 

_ PSIA) 

SUPPLY VOLTAGE RANGE 

22-28 

Vdc 




POWER REQUIREMENT? 

1.4 ampjj^^jYj ^ 

28 

Vdc. 21 

o 

o 

O 

o 


DIELECTRIC STRENGTH 


INSULATION resistance 


mA MAXIMUM CURRENT LEAKAGE 
VOLTS rms, Hz 

Mi. » Vdc 


MAX. VALVE MAGNETIC FIELD DENSITY - 


ENERGIZED nT « I m ( GAMMA • 6 in) 

DE-ENERGIZED nT j I m ( GAMMA i, 6 in) 

MATERIAL - 

CONSTRUCTION 

SEATS 


MASS kg ( Ibm) 

OTHER significant CHARACTERISTICS 

Suitable for use in Oxygen, Nitrogen & Helium applications. 
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ATTITUDE CONTROL PROPULSION COMPONENT DATA SHEET 

11.3.2 VALVE, HYDRAZINE THRUSTER 


Fairchild Industries 
MANUFACTURER Stratos Division (31) 


PART NUMBER ^ 0^000 


PROGRAM Intelsa^ III 

CONTRACTING AGENCY 


PRIME CONTRACTOR TRW Systems 

STATUS 

Yp s 

QUALIFIED - ° 

FLOWN .Ye§ 

LAUNCH VEHICLE -DSV-3M 

AVAILABILITY Not in production. Available on special 

order . 


COST/PROCUREMENT INFORMATION... 



ATTITUDE CONTROL PROPULSION COMPONENT DATA SHEET 


4.3.2 VALVE, HYDRAZINE THRUSTER 


Tvpc Direct acting solenoid (. il coil, dual 

"'seaty'^ 

USED WITH THRUSTER (Suppl ied b y TR W) 

DESIGN ELDw MEDIA Hydrazine 

RATED FLOW AT PRESSURE DIFFERENTIAL ... l<g/»ec • N/lib^. °r 

( Q * 0^5 I um/ sec • _ 70 psiD. 70 °F> 


RESPONSE TIME - 


OPEN ^0 IBS 25 vdc. i^lET PRESSURE ^8.8 °f 

( 615 psia inlet pressure 120 °f) 

CLOSE 20 ms I, 31 Vdc. 93 N/cm^. 4.4 °C 

( 135 psia 40 

LIFE 60,000 CYCLES 


integral filtration 

PRESSURES - 

OPERATING inlet RANGE ... 

PROOF 

BURST 

OPERATING TEMPERATURE RANGE 
LEAKAGE - 

INTERNAL 

EXTERNAL 

SUPPLY VOLTAGE RANGE 

POWER REQUIREMENTS 

DIELECTRIC STRENGTH 


MICRONS ABSOLUTE 


93- 

424 

N/cm^ 


(- 

135-615».su, 

630 

N/cm^ 


( . 

915 

. PSIA) 

837 

.7 

N/cm^ 


{. 

1215 

PSIA) 


^.8 
to 0 (, 


(■: 

AO tn 


0.5 


scc/h 1 

GN« 

' OF ^ 

» 

424 

H/cm^ 

3 X 

10‘' 

6 

scc/s 

OF He 

(‘ 

615 

424 

PSIA) 

N/cm^ 





( 

,_611_ 

PSIA) 

25- 

1L_ 

Vdc 





5 


WATTS 

. 31_ 

Vdc. 

_°C (_ 


mA MAXIMUM CURRENT LEAKAGE 
VOLTS rirs, Hz 


INSULATION RESISTANCE Ml « Vdc 

MAX. VALVE MAGNETIC FIELD DENSITY - 

ENERGIZED nT gi I m ( GAMMA » 6 in) 

DE-ENERGIZED nT . I m ( GAMMA » 6 in) 

MATERIAL - 

CONSTRUCTION ^anadi um Permandure (Nich le Plat e. 300 S eri es 

SEATS _ . _ _ 

MASS _ Q« 17 kg ( _0.38 Ibm) 

OTHER SIGNIFICANT CHARACTERISTICS 

''May be activated by either or both coils. 


1 ^^ 
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ATTITUDE CONTROL PROPULSION COMPONENT DATA SHEET 

11.3.2 VALVE, HYDRAZINE THRUSTER 


■o P 


Fairchild Industries 
MANUFACTURER Stratos Division (54) 


PART NUMBER 



PROGRAM Atmosphere Explorer 

CONTRACTING AGENCY NASA/GSFC 

PRIME CONTRACTOR RCA Astro Electronics Division 

STATUS 

QUALIFIED Yes 

flown December, 1973 

LAUNCH VEHICLE Thor Delt a 


AVAILABILITY 

COST/PROCUREMENT INFORMATION... 
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ATTITUDE CONTROL PROPULSION COMPONENT DATA SHEET 

4.3.2 VALVE, HYDRAZINE THRUSTER 


TYPE Dual series red undant spaTs, stilpnnid ^yp^ 


ii«Fft WITH THRIISIFR 

TRW 3.5 

Ibf 




DES IGN FLOW media . . . . ; 

N2H4 





RATED FLOW AT PRESSURE DIFFERENTIAL .. 

.0068 

. kg/tec 

. ^8 

_ H/citi^ 

O 

o 

CM 


,.015 

) bm/(«c 

- 70 

_ PSID, 

70 

RESPONSE Time - 






OPEN 

. 20 

* 26 

VNr 413 

H/cm^ 

INLET PRESSURE 5 “C 




(600 

PSIA INLET PRESSURE 41 ®F 

CLOSE 

. 20 

. 26 

Vdc.^13 

N/cm^, 

5 oc 




(600 

_PSIA_ 

41 «F) 

LIFE 

, 60.000 

CYCLES 




INTEGRAL filtration 

. 25 

MICRONS 

ABSOLUTE 




PRESSUKES - 

OPER4TING INLET RANGE AT.3::. 34 N/cm^ ( PS I A ) 

PROOF 690.8 (1 002 

BURST N/cm^ | 2400 piiA) 

OPERATING TEMPERATURE RANGE 5 tO 50 °C (41 to 122 °EI 


LEAKAGE - 


INTERNAL 

.5 

scc/hr OF 

Np . 517 

N/cm^ 




( 750 

PSiA) 

EXTERNAl 

1 X 10' 

^scc/s OF 

He . 517 

N/cm^ 




, 750 

PSIA) 

SUPPLY VOLTAGE RANGE 

26-35 

_ Vdc 



POWER requirements 

5 

WATTS • 

28 Vdc. 18 

“c ( 

DIELECTRIC STRENGTH 



_ mA MAXIMUM 

CURRENT leakage 



500 

VOLTS rms. 

60 Hz 


INSULATION RESISTANCE 

100 

M « 

500vdc 



MAX. VALVE MAGNETIC FIELD DENSITY - Not available 

ENERG17F0 n T ^ I m ( GAMMA # 6 in) 

OE-ENERGl/EO nT . I m ( GAMMA » 6 in) 


65 Of) 


material - 

CONSTRUCT ION 
SEATS 

MASS 


Redundant coil solenoid 

2 i n- lin e soft seals 

i20 kg ( .4 5 Ibm) 


OTHER SIGNIFICANT CHARACTERISTICS 



ATTITUDE CONTROL PROPULSION COMPONENT DATA SHEET 

^.3.2 VALVE, HYDRAZINE THRUSTER 


MANUFACTURER Allen Design, Inc. (27) 


PART NUMBER 


13987 


PROGRAM 

CONTRACTING AGENCY 
PRIME CONTRACTOR.. 
STATUS 

QUALIFIED 

FLOWN 

LAUNCH VEHICLE. 


Rocket Research Corp. 


Yes 


AVAILABILITY 

COST/PROCUREMENT INFORMATION... One - $ 585 

100 - $395 
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ATTITUDE CONTROL PROPULSION COMPONENT DATA SHEET 

4.3.2 VALVE, HYDRAZINE THRUSTER 


TYPE S olenoid valve - normally closed 

USED WITH THRUSTER 

” 2^4 

OESIGH FLOW MEDIA ,7 

RATED FLOW AT PREJSli'iE DIFFERENTIAL ... .00707 kg/sec • N/cm^, °C 

( .0156 Ibm/sec • PS'D, ®F) 

RESPONSE TIME - 


OPEN ^0 ms t 20 Vdc. 34 ^/cn,2 j^^ET PRESSURE 20 Og 

( 50 PSIA INLET PRESSURE 68 "f ) 

CLOSE 20 ms n 32 Vdc. 34 N/cm^. 20 

( 50 PSIA 68 °Fi 

LIFE 5 ,000,000 (;ycles 


INTEGRAL FILTRATION 

PRESSURES - 

OPERATING INLET RANGE ... 

PROOF 

BURST 

OPERATING TEMPERATURE RANGE 
LEAKAGE - 

INTERNAL 

EXTERNAL 

SUPPLY VOLTAGE RANGE 

POWER REQUIREMENTS 

DIELECTRIC STREN61H 

INSULATION RESISTANCE 


MICRONS ABSOLUTE 


0-99 

N/cm^ 

( 0-145 

PSIA) 

630 

N/cm^ 

( 915 

PSIA) 

1044 

N/cm^ 

( 1515 

PSIA) 

H-TI.l 
-12 -ta *^c 

o 

ft 

o 

160opj 

0.5 

GNo 

scc/hr OF ^ 


N/cm^ 




PSIA) 

1 X 10 

scc/s OF CHe 


N/cm^ 




PSIA) 

23-32 

Vdc 




WATTS » 

Vdc, 

°C ( 


mA MAXIMUM CURRENT LEAKAGE 


« 

VOLTS rtns. 

Hz 



mU • 

Vdc 



MAX. VALVE MAGNETIC FIELD DENSITY 


ENERGI/FO nT « I m ( GAMMA • 6 in) 

DE-ENERGI2ED nT « I m ( GAMMA ^ 6 in) 

MATERIAL - 

CONSTRUCTION 

SEATS 

MASS ^ kg ( .9/50 


OTHER SIGNIFICANT CHARACTERISTICS 

Valve may be used with cold gas or hydrazine. 
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COST/PROCUREMENT INFORMATION... 


COMPONENT DATA SHEET 
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ATTITUDE CONTROL PROPULSION COMPONENT DATA SHEET 

4.3.? V 4 I.VF, HYDRAZINE THRUSTER 

Solenoid operated mono., single seat, 
JYP£ single coil 

USED WITH THRUSTER 

NoH/ 

DESIGH FLOW MEDIA 2 H 

RATED FLOW AT PRESSURE DIFFERENTIAL ... 0»009 kg/sec • 6.8 N/cin^. ®C 


( 0.02 Ibm/sec 4 PSID, °F) 

RESPONSE TIME - 

OPEN 8 ma « 2 Vdc. 227 N/cm^ INLET PRESSURE . 2 5 . ..°C 

( 130 PS I A INLET PRESSURE 77 °F1 

CLOSE 5 ws 4 33 Vdc l99 N/cm^. 25 °C 

( 290 PSiA 77 

LIFE 10 CYCLES 

INTEGRAL FILTRATION MICRONS ABSOLUTE 

PRESSURES - 

OPERATING INLET range 286 ^ 415 psiA) 

PROOF 424 N/cm^ f 615 PSIA^ 

— 

OPERATING TEMPERATURE RANGE +4.4 tO Oq ( +40 tO Op) 

LEAKAGE - 

INTERNAL 5 scc/hr OF 2 ^ 286 

_y ( 415 PSIA) 

EXTERNAl 1 X 10 jcc/s OF He , 286 N/cn)2 

( 415 PSIA) 

SUPPLY VOLTAGE RANGE 25-31 y^c 

POWER REQUIREMENTS WATTS • Vdc, °C ( °F ) 

DIELECTRIC STRENGTH mA MAXIMUM CURRENT LEAKAGE 

4 VOLTS rms, Hz 

INSULATION RESISTANCE mO • Vdc 


MAX. VALVE MAGNETIC FIELD DENSITY - 


ENERGIZED nT • I m ( GAMMA • 6 in) 

DE-ENERGIZED nT « I m ( GAMMA » 6 in) 

MATERIAL - 

CONSTRUCTION Cres a nd Teflon seals 

SEATS 

MASS — Q-»_19 ^,g ( 0.4 4 


OTHER significant CHARACTERISTICS 

No sliding surfaces. All welded construction. 
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ATTITUDE CONTROL PROPULSION COMPONENT DATA SHEET 

>1.3.2 VALVE, HYDRAZINE THRUSTER 


MANUFACTURER Hydraulic Research (54^ 


PART NUMBER 48002330 

(HM/STD P/N SV748703-1) 


PROGRAM Transit Improvement (TIP II) 

CONTRACTING AGENCY APL/JHU 

PRIME CONTRACTOR RCA Astro Electronics 

STATUS 

QUALIFIED Yes, on Intelsat IV 

FLOWN 

LAUNCH VEHICLE 

AVAILABILITY 


COST/PROCUREMENT INFORMATION... 


I 


i;7 
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T 


ATTITUDE CONTROL PROPULSION COMPONENT DATA SHEET 

>*.3.2 VALVE, HYDRAZINE THRUSTER 


fyp£ Torque motor single seat 

USED WITH THRUSTER Hamilton Standard 5 Ibf P/N SV755458- 1 

DESIGN FLOW MEDIA 


RATED FLOW AT PRESSURE DIFFERENTIAL ... kg/sec • A. 8 Of; 

( • 025 Ibm/sec « 7 » Q PSID, 70 ^ 


RESPONSE TIME - 

OPEN 7 ms « 19 Vdc. 227 N/cm^ INLET PRESSURE 21 °C. 

(JLiilPSiA inlet pressure 70 °F1 

CLOSE ms ^9 vde. 227 N/cm^. ^1 Og 

( 330 PSiA 70 °F) 

LIFE 5000 CYCLES 

integral FILTRATION _25 MICRONS ABSOLUTE 


PRESSURES - 

OPERATING INLET RANGE . . . 

PROOF 

BURST 

OPERATING TEMPERATURE RANGE 
LEAKAGE - 

INTERNAL 

EXTERNAL 

SUPPLY VOLTAGE RANGE 

POWER REQUIREMENTS 

DIELECTRIC STRENGTH 


227 

N/cm^ 

( 330 

PSIA) 

.m - 

N/cm^ 

(_125_ 

_ PSIA) 

-827. 

N/cm^ 

(12QQ , 

_ PSIA) 

5 to 50 

,°c 

( 41 to 

U2>f) 

A.0 

scc/hr OF N 2 

. - 127_ 

H/cm^ 

a 


f 330 

PSIA) 

1x10"° 

scc/s OF He 

, 227 

N/cm^ 




PSIA) 

13-19 

Vdc 



12.5 

WATTS 

Vdc. 21 

°C ( 


mA MAXIMUM CURRENT LEAKAGE 



VOLTS rros. 

Hz 



INSULATION RESISTANCE 


ML’ * Vdc 


MAX. VALVE MAGNETIC FIELD DENSITY - 


ENERGIZED nT » I m ( GAMMA « 6 in) 

OE-fNERGl/EO nT . I m ( GAMMA » 6 in) 

MATERIAL - 

CONSTRUCTION -Stainlcss . _ 

Single , 102 ElastoniEir 

MASS _*24 _ kg ( Ibm) 


OTHER significant CHARACTERISTICS 


4.3.2-24 


l/i ■■ 


ATTITUDE CONTROL PROPULSION COMPONENT DATA SHEET 

^.3.2 VALVE, HYDRAZINE THRUSTER 


MANUFACTURER Moog» Inc. 


PART NUMBER 50-415 


PROGRAM Classified 

CONTRACTING AGENCY 

PRIME CONTRACTOR Rocket Research Corp. 

STATUS 

QUALIFIED Yes 

FLOWN 

LAUNCH VEHICLE 

AVAILABILITY 

COST/PROCUREMENT INFORMATION... 




4.3.2-25 



ATTITUDE CONTROL PROPULSION COMPONENT DATA SHEET 

4.3.2 VALVE, HYDRAZINE THRUSTER 

Series redundant solenoid, mono. 
TYPE two seats, tun rn-H e 


USED WITH THRUSTER 

DESIGN FLOW MEDIA 

RATED FLOW AT PRESSURE DIFFERENTIAL ... 


. 0129 kg/sec « 51 — ^ j|/cni^. ®C 

I .0285 Ibm/sec . 75 ^ ‘ PSID. ®F) 


RESPONSE TIME - + 

OPEN 9.6 — ms , 22 Mdc. 217 N/cm^ INLET PRESSURE ^^1 Of. 

^7 ( 315 psiA inlet PRESSURE 250 Of) 

CLOSE 5.2 — ms > 38 Vdc 79.2 H/cm^. 121 <>C 

( 115 PSIA 35 °FI 

LIFE 10 CYCLES 


INTEGRAL F ILTRAT ION 


MICRONS ABSOLUTE 


PRESSURES - 

OPERATING INLE F RANGE . . . 

PROOF 

BURST 

OPERATING TEMPERATURE RANGE 
LEAKAGE - 

INIERNAL 

external 

SUPPLY VOLTAGE RANGE 

POWER REQUIREMENTS 


_^L 7 . .. N/cni2 
665 N/cm^ 


837. 7 N/cm2 
±U6 


0 RuhhTp MCc/s OF 

24-33 vdc 

WATTS * 


GN 

CN. 


( 315 

PSIA) 

1 965 

PSIA) 

1 1215 

PSIA) 


250 

{ +35 to 

°F) 

. 10-217 

H/cm^ 

(_15r.315 

_ PSIA) 

4 

N/cm^ 

( 

PSIA) 

Vdc . 

-°C ( 


°F) 


DIELECTRIC STRENGTH 


mA MAXIMUM CURRENT LEAKAGE 

« VOLTS rms. Hz 


INSULATION RESISTANCE 


M' « 


Vdc 


MAX. VALVE MAGNETIC FIELD DENSITY - 


ENERGI/FD nT „ I iti ( GAMMA * 6 in) 

DE-ENERGIZED nT • I m (_ GAMMA k' 6 in) 

MATERIAL - 

CONSTRUCTION — Crfis and lafloit Sgala 

MASS (LJL- kg ( ,_jQ.8 __ Ibm) 


OTHER Significant uiaractf rist ics 


No sliding surfaces. All welded construction. 




0 


4.3.2-26 



J 


ATTITUDE CONTROL PROPULSION COMPONENT DATA SHEET 


4.3.2 VALVE, HYDRAZINE THRUSTER 



program Titan Transtage 

CONTRACTING AGENCY 

PRIME CONTRACTOR Rocket Research Corp. 


STATUS 

QUALIFIED 

FLOWN 

LAUNCH VEHICLE 


Yes 

Yp-S 


AVAILABILITY 

COST/PROCUREMENT INFORMATION... 


4.3.2-27 


ATTITUDE CONTROL PROPULSION COMPONENT DATA SHEET 

1^.3. 2 VALVE, HYDRAZINE THRUSTER 

Series redxmdant torque motor operated; 
TYPf Two torque motors 

USED WITH THRUSTER 

NoH/ 

DESIGN FLOW MEDIA 2...H 

RATED FLOW AT PRESSURE DIFFERENTIAL ... 0.0530 kg/ sec « . 41 H/ cm^, 

( 0 . 117 Uim/»ec * 60 PSID. ®F) 


RESPONSE TIME - 
OPEN 

CLOSE 

LIFE 

INTEGRAL FILTRATION 

PRESSURES - 

OPERATING INLET RANGE ... 

PROOF 

BURST 

OPERATING TEMPERATURE RANGE 
LEAKAGE - 

INTERNAL 

EXTERNAL 

SUPPLY VOLTAGE RANGE 

POWER REQUIREMENTS 

DIELECTRIC STRENGTH 

INSULATION RESISTANCE 


ms n 

. Vdc, 

_n/c«|2 inlet pressure 

“c 


( 

PSIA INLET PRESSURE 

«F) 

ms 

Vdc, 

H/cm2. °C 



( 

PSIA °F) 


__ CYCLES 




MICRONS 

ABSOLUTE 




286 

N/cm^ 

( 415 

PSIA) 

699 

H/cm^ 

( 1015 

PSIA) 


N/cm^ 

( 

PSIA) 


'’C 

( +30 to 

200 
1 Op) 

5 

scc/hr OF 2 

. 206 

H/cm^ 

0 Bubblesscc/s of GHe 

( 300 

. 275 

PSIA) 

H/cm^ 

20-32 

Vdc 

WATTS • 

( 4QQ 

Vdc. 

PSIA) 

“c { 


mA MAXIMUM CURRENT LEAKAGE 
VOLTS rms. Hz 




Vdc 



MAX. VALVE MAGNETIC FIELD DENSITY - 


ENERGIZED nT « I m ( GAMMA § 6 in) 

DE-ENERGIZED nT « I m ( GAMMA * 6 in) 

MATERIAL - 

CONSTRUCTION 

SEATS 


MASS LlO kg ( ^.4 

OTHER SIGNIFICANT CHARACTERISTICS 


lU 


4.3.2-28 





i 


ATTITUDE CONTROL PROPULSION COMPONENT DATA SHEET 

‘ «.S.S VALVE, COLD GAS JET 

MAHUFACTURER Valcor Einglneerlng (33) 


PART NUMBER V67000-02 


PROGRAM 


MOL 


CONTRACTING AGENCY 

PRIME CONTRACTOR 


USAF 


STATUS 

QUALIFIED ISLS. 

No 

FLOWN 

LAUNCH VEHICLE 


AVAILABILITY 


Pre engineered hardware made to customer 
order 


COST/ PROCUREMENT INFORMATION... lnqulry°^ offered firm within 2 we eks of 




4. 3.3-1 



ATTITUDE CONTROL PROPULSION COMPONENT DATA SHEET 

4.3.3 VALVE, COLO GAS JET 


PROPELLANT 

VArilllM THRUS' RANGE 

inlet pressure range 

inlet temperature range 

RATED FLOW AT PRESSURE DIFFERENTIAL .. 
RESPONSE - 

OPEN 

CLOSE 

MIN. COMMANDED PULSE WIDTH 

(SIGNAL ON TO SIGNAL OFF) 

LIFE 

PRESSURES - 

PROOF 

BURST 

LEAKAGE - 

INTERNAL 

EXTERNAL 

SUPPLY VOLTAGE RANGE 

POWER REQUIREMENTS 

DIELECTRIC STRENGTH 

INSULATION RESISTANCE 

MAXIMUM VALVE MAGNETIC FIELD DENSITY - 

ENERGIZED 

OE-ENERGIZEO 

NOZZLE 

NOZZLE AREA RATIO 

MATERIALS - 

CONSTRUCTION 

SEATS 

CONNECTIONS - 

INLET 

ELECTRICAL 

MASS 




O 2 and H 2 


N/c*^ 



( PSIAT 

»C 



( “f) 

.000416 . 

? N/cm^. 

21 0, 

( .00091^cfh * 

5 PS 

ID, 

70 Of) 

25 ... , 24 

651 

N/cm^ 

inlet pressure. 21 0, 


( 945 

PSIA 

INLET PRESSURE. 70 ° 


Vdc. 656., 


21 Op 


(951.9 

PSIA, 

70 Of) 

ma 

1x10^ CYCLES 




1044 N/cm^ 



( 1515 PSIA) 

1189 N/cm2 



( 2015 «>SIA) 

100 scc/HR OF 

He 

661 

N/cm^ ( 960 PSIA) 

1x10 '*cc/s OF 

He ♦ 

661 

N/cm^ ( 960 PSIA) 

22-31 vHc 

WATTS « 

Vdc. 

21 

°C ( °F) 

fflA MAXIMUM 

CURRENT LEAKAGE • 

VOLTS rms. 

100 hO. 500 vdc 



nT . 1 m ( GAMMA .Gin) 
nT » 1 m (GAMMA • 6 in) 



REMOVABLE FROM VALVE 
INTEGRAL WITH VALVE 



304 ST/ST/Teflon 


304 

MIH-12-10P 

1.6 ko 



( 3.7 1 dm) 

4.3.3 

-2 





ATTITUDE CONTROL PROPULSION COMPONENT J-TA SHEET 

4.3.3 VALVE, COLD GAS JET 

MANUFACTURER Wright Components, Inc. (23) 


PART NUMBER 15607 


PROGRAM 

CONTRACTING AGENCY 
PRIME CONTRACTOR.. 
STATUS 

QUALIFIED 

FLOWN 

LAUNCH VEHICLE. 

AVAILABILITY 


IMP 1/H and LES 8/9 
NASA/Goddard 


Yes 


18-24 weeks ARO 


COST/PROCUREMENT INFORMATION... 



ATTITUDE CONTROL PROPULSION COMPONENT DATA SHEET 

4.3.3 VALVE. COLO GAS JET 


propellant 

VACUUM THRUST RANGE 

INLET PRESSURE RANGE 

inlet TEMPERATURE RANGE 

RATED FLOW AT PRESSURE DIFFERENTIAL .. 

RESPONSE - 

OPEN 

CLOSE 

MIN. COMMANDED PULSE WIDTH 

(SIGNAL ON TO SIGNAL OFF) 

LIFE 


Air, 

^2. He, 

^^4 (Freon 14) 



N 


(_ 

Ibf) 


N/cm^ 


(_ 

_ PSIA) 


“C 


(_ 

°F) 

Q V 

LOl\cc/i • 

2 

N/cm2. 24 

“c 

( 2 X 

10 scfm • 

3 

psiD. 76 

°F) 

15 

ma 

Vdc, _ 

N/cm2 inlet 

PRESSURE. ®C 



{_ 

PSIA INLET 

PRESSURE. ®F) 

15 

ITS • 

Vdc, _ 

N/cm2. 

°C 



(_ 

PSIA. 

“f) 


ms 

2nnn Hours 


PRESSURES 


PROOF 72 . 3 N/cm^ (__LQ5 PSIA) 

burst 175 N/ciB^ ( 255 psia) 


LEAKAGE - 

INTERNAL 

EXTERNAL 

SUPPLY VOLTAGE RANGE 
POWER REQUIREMENTS . . 
DIELECTRIC STRENGTH . 
INSULATION resistance 


_3 

3 X 10 scc/HR OF. 
1 X 10 5^c/» OF 
28 vdc 

^ WATTS t 


He 


51 


He 


51 


N/cm^ ( 75 PSIA) 

H/cm^ ( 75 PSIA) 


26 


Vac. 


24 


o. . 

C < 

mA maximum CURRENT LEAKAGE • 500 

mOa 500 Vdc 


76 


°F) 

VOLTS riB», 60 Hz 


MAXIMUM VALVE MAGNETIC FIELD DENSITY - 


ENERGIZED nT a I m (GAMMA « 6 in) 

DE-ENERfilZED - nT a I m (GAMMA « 6 in) 


NOZZLE 


REMOVABLE FROM VALVE 
INTEGRAL WITH VALVE 


NOZZLE AREA RATIO 

MATERIALS - 

CONSTRUCTION .. 
SEATS 

CONNECTIONS - 

INLET 

ELECTRICAL 


Stainless steel 
EPR-515- 8 


0.25 


I bin) 


0.11 




MASS 



ATTITUDE CONTROL PROPULSION COMPONENT DATA SHEET 

4.3.3 VALVE, COLD GAS JET 


MANUFACTURER Allen Design, Inc. (27) 


PART HUMBER ^3880 

PROGRAM Aerobee 

CONTRACTING AGENCY 

PRIME CONTRACTOR ... A er o .iet 

STATUS 

QUALIFIED 

FLOWN _Ves 

LAUNCH VEHICLE 

AVAILABILITY 

COST/PROCUREMENT INFORMATION... One - $565 

100 - $285 


4. 3. 3-5 


ATTITUDE CONTROL PROPULSION COMPONENT DATA SHEET 

4.3.3 VALVE, COLD GAS JET 


PROPELLANT 

VACUUM THRUST RANC.F 

INLET PRESSURE RANGE 

INLET TEMPERATURE RANGE 

RATED FLOW AT PRESSURE DIFFERENTIAL .. 


GHe 

N 

N/citi^ 

/ o +71 . 1 
-42 to oj. 

__39^_1_ scc/s • 

( .033 sCFM * 


N/cm^, 

PSID, 


( 



to 


. Ib^) 

. PSIA) 
+160 
.“F) 


.“c 

“F) 


RESPONSE - 

OPFN 10 m« » 24 vje. H7 n/cm^ ihLET PRESSURE, 

I 170 PSIA inlet pressure. 68 

CLOSE 10 ms tt . 32 Vdc, N/cit, 2, 20 <>c 

( PSIA. __^£_°F) 

MIN. COMMANDED PULSE WIDTH 

(SIGNAL ON TO SIGNAL OFF) ms 

life 100,00Q ;ycles 

PRESSURES - 

PROOF N/cm^ ( PSIA) 

BURST N/cm^ { PSIA) 

LEAKAGE - 

INTERNAL 6 scc/HR OF He , N/cm^ ( PSIA) 

EXTERNAL None scc/s OF • N/cm^ ( PSIA) 

SUPPLY VOLTAGE RANGE 22-32 vdc 

POWER REQUIREMENTS WATTS « Vdc. °C ( °F) 

DIELECTRIC STRENGTH mA MAXIMUM CURRENT LEAKAGE « VOLTS rms. Hz 

INSULATION resistance Vdc 


MAXIMUM VALVE MAGNETIC FIELD DENSITY - 


ENERGIZED nT • I m (GAMMA % 6 in) 

DE-ENERGIZED nT • I m (GAMMA • G m) 


NOZZLE 


REMOVABLE FROM VALVE 
INTEGRAL WITH VALVE 


NOZZLE AREA RATIO 


materials - 

CONSTRUCTION 
SEATS 


CONNECTIONS - 

INLET 

ELECTRICAL 

MASS 0.13 Xg (_U^30- >bm) 


OTHER SIGNIFICANT CHARACTERISTICS .... For cold fe.^ses and hydrazine. 



ATTITUDE CONTROL PROPULSION COMPONENT DATA SHEET 

4.3.3 VALVE, COLD GAS JET 


MANUFACTURER SieBelAir Corp. '51) 


PART NUMBER 2^00-0 thru -7 

(Dash no. designates flow 
rating) 


PROGRAM 

CONTRACTING AGENCY 

PRIME CONTRACTOR 

STATUS 

QUALIFIED 

FLOWN 

LAUNCH VEHICLE 

AVAILABILITY 


Thrust Vector Control Valves for HI STAR, 
SCOOP. AEROBEE. MK III & SUPER CHIEF 


Aerojet Liquid Rocket Co. 


Yes 

Yes 

Noted above 


4 to 12 weeks ARO depending on quantity 


COST/PROCUREMENT INFORMATION... 



ATTITUDE CONTROL PROPULSION COMPONENT DATA SHEET 

4.3.3 VALVE, COLD GAS JET 


PROPELLANT 

VArililH THRUST RANGE 

inlet pressure range 

INLET TEMPERATURE RANGE 

RATED PLOW AT PRESSURE DIFFERENTIAL .. 


GN 2 , GHe, Air 


0-424 H/cm2 

-53 to 

60 .4~332 »cc/s • 
f .I28--^ 9c^m . 


196 

285 


N/cti|2, 

PSID, 


( 

( 0-615 

t -65 to 


- Ib^) 

_ PSIA) 

+ 165 

.°F) 


°f) 


RESPONSE - 
OPEN ... 

CLOSE .. 


ms 

5 ... 


Vdc, 424 N/cm2 inlet PRESSURE . _21_°C 

{ 615 PSIA INLET PRESSURE. 70 Of) 

Vdc, 424 H/cffl2, 

( PSIA, __Z2_°P) 


MIN. commanded pulse width 

(SIGNAL ON TO SIGNAL OFF) 
LIFE 


5 X lOcYCLES 


PRESSURES - 


proof 527 N/cm2 ( PSIA) 

burst 630 N/cm2 (__91J|_ PSIA) 


LEAKAGE - 

INTERNAL 

EXTERNAL 

SUPPLY VOLTAGE RANGE 

POWER REQUIREMENTS 

DIELECTRIC STRENGTH 

INSULATION RESISTANCE 

MAXIMUM VALVE MAGNETIC FIELD DENSITY - 

ENERGIZED 

DE-ENERGIZED 

NOZZLE 

NOZZLE AREA RATIO 

MATERIALS - 

CONSTRUCTION 

SEATS 

CONNECTIONS - 

INLET 

ELECTRICAL 


3.0 scc/HR OF 2 • 0-424 ( 0-615 

1 X 10' »cc/5 OF ^*^2 , 0-424 H/cm2 ( 0-615 psia) 

18-32 

32 WATTS •_2^L__Vdc, 31 Og (___70 _Of) 

mA maximum current LEAKAGE * 1250 VOLTS rms, 60 Hz 

500 MOe 500 Vdc 

nT « I m (GAMMA • 6 in) 

nT * I m (GAMMA • 6 in) 

Yes REMOVABLE FROM VALVE 
No integral WITH VALVE 

As required _ 


Electroless Ni-PL-STL or Cres 

Cres poppet a nd seat plus elastomeric seal 

Threaded modular 

Bendix Pygmy P/ N PT02H-8-2P 

0, 31 kg ( 0-30 I 


HASS 


4. 3. 3-8 



ATTITUDE CONTROL PROPULSION COMPONENT DATA SHEET 

4.3.3 MLVE, COLD GAS JET 


MANUFACTURER Allen Design, Inc. (27) 


PART NUMBER 13515 


PROGRAM 

CONTRACTING AGENCY 

PRIME CONTRACTOR 


Aerobee 


Aerojet Mfg. 


STATUS 

QUALIFIED -Yes 

FLOWN Yes 


LAUNCH VEHICLE 


AVAILABILITY 


COST/PROCUREMENT INFORMATION... 



ATTITUDE CONTROL PROPULSION COMPONENT DATA SHEET 

4.3.3 VALVE, COLD GAS JET 


PROPELLANT 

VACUUM THRUST RANGE 

INLET PRESSURE RANGE 

inlet temperature range 

RATED FLOW AT PRESSURE DIFFERENTIAL .. 


Gaseous Helium 


N 


-42to 


___ N/cm 

+71.1 
•’c 


2 


320 scc/s • ^^0 

f O .68 scFM • 285 


N/cm^, 

PSID, 


( Ibf) 

( 15-515 PSiA) 

( 

15 

60 op) 


RESPONSE - 


OPEN 15 m« a 25 Vdc. 351 N/cni^ (NLET PRESSURE. 20 < >c 

I 510 PSIA inlet pressure. 68 °e) 

close 10 iB» • 32 Vdc, 206 N/cm^, 20 Qq 

( 300 PSIA. 68 


MIN. commanded pulse width 


(SIGNAL ON TO SIGNAL OFE) ms 

LIEE 20,000 CYCLES 

PRESSURES - 

proof 527 N/cm^ ( 265 psia^ 

burst 699.8 N/cm^ ( 1015 psia) 

LEAKAGE • 

internal 6 scc/HR OF « N/cm^ ( PSIA) 

EXTERNAL iMnnp scc/s OF * N/cm^ ( PSIA) 

SUPPLY VOLTAGE RANGE 22-32 Vdc 

POWER REQUIREMENTS WATTS i Vdc. °C ( °F) 

DIELECTRIC STRENGTH mA MAXIMUM CURRENT LEAKAGE s VOLTS rms. Hr 

insulation resistance mO« Vdc 


MAXIMUM VALVE MAGNETIC FIELD DENSITY - 


ENERGIZED nT s I m (GAMMA c 6 in) 

DE-ENERGIZED nT « I m (GAMMA c 6 in) 


NOZZLE 


REMOVABLE FROM VALVE 
INTEGRAL WITH VALVE 


NOZZLE AREA RATIO 


MATERIALS - 
CONSTRUCTION 
SEATS 

CONNECTIONS - 
INLET 

electrical . 

MASS 


0.46 


_l bm) 


0 . 20 Hg 


OTHER SIGNIFICANT CHARACTERISTICS .... May be used with cold gas or hydrazine. 


ATTITUDE CONTROL PROPULSION COMPONENT DATA SHEET 

4.3.3 VALVE, COLD GAS JET 


MANUFACTURER Alien Design. Inc. (27) 


PART NUMBER 13422-03 

PROGRAM Delta 

CONTRACTING AGENCY 

PRIME CONTRACTOR Aerojet Mfg. 

STATUS 

QUALIFIED - Yes 

FLOWN 

LAUNCH VEHICLE 

AVAILABILITY 

COST/PROCUREMENT INFORMATION... One - $650 

100 - $310 


4.3.3-11 


ATTITUDE CONTROL PROPULSION COMPONENT DATA SHEET 

4.3.3 VALVE, COLD GAS JET 


PROPELLANT 

VACUUM THRUST RANGE . . . 
INLET PRESSURE RANGE .. 
INLET TEMPERATURE RANGE 


GN 2 

17 


N 


-ttt.T' 

to o 


(_AiO Ibf) 

( PSIA) 


t -50 


RATED FLOW AT PRESSURE DIFFERENTIAL .. 
RESPONSE - 

OPEN 

CLOSE 


420 

scc/s » 

196 

N/cm^, 

“C 


1 n.RQ 

SCFM • 

285 

PSIO. 

®F) 


25 

ms a 23 

Vdc. 206 

X 

r» 

9 

fO 

INLET PRESSURE,. 

20 0 , 



( 300 PSIA 

INLET PRESSURE, 

O' 

00 

0 

25 

m, 32 

fns • 

Vdc^ 

H/cm^, 

20 oc 




1 300 PSIA. 

68 Op j 



MIN. commanded PULSE WIDTH 
(SIGNAL ON TO SIGNAL OFF) 


LIFE 

PRESSURES - 

PROOF ^30 

BURST 1044 

LEAKAGE - 

INTERNAL HQ 

EXTERNAL Konti 

SUPPLY VOLTAGE RANGE 23-32 

POWER REQUIREMENTS . .T • ^ 

DIELECTRIC STRENGTH 


INSULATION RESISTANCE 

MAXIMUM VALVE MAGNETIC FIELD DENSITY - 

ENERGIZED 

DE-ENERGIZED 

NOZZLE 


ms 

CYCLES 


N/cm'’ 


{ 915 

_ PSIA) 

N/cm^ 


( 1515 

_ PSIA) 

scc/HR OF 

• 

N/cm^ ( 

PSIAi 

scc/s OF 

• 

N/cm^ ( 

PSIA) 

Vdc 




WATTS « 

Vdc. 

°C 1 


mA MAXIMUM 

CURRENT LEAKAGE •_ 

VOLTS 

rtns. 


Vdc 

nT • I m (GAMMA • 6 in) 
nT t I m (GAMMA • 6 in) 

REMOVABLE FROM VALVE 
INTEGRAL WITH VALVE 


NOZZLE AREA RATIO 

materials - 

CONSTRUCTION .. 
SEATS 

CONNECTIONS - 

INLET 

ELECTRICAL 

HASS 


Stainless steel 


0.18 kg 


0.41 


I bm) 


OTHER i,lGNiFiCANT CHARACTERISTICS — For use with any non-corrosive gas or liquid 



ATTITUDE CONTROL PROPULSION COMPONENT DATA SHEET 

4.3.3 VALVE, COLD GAS JET 


MANUFACTURER Sterer Engineering (43) 


PART NUMBER 


34880 


PROGRAM 


Project 169 


CONTRACTING AGENCY 


USAF 


PRIME CONTRACTOR 


TRW Systems 


STATUS 

QUALIFIED 

FLOWN 

LAUNCH VEHICLE 


AVAILABILITY 

COST/PROCUREMENT INFORMATION... 


4.3.3-13 


ATTITUDE CONTROL PROPULSION COMPONENT DATA SHEET 

4.3.3 VALVE, COLD GAS JET 


PROPELLANT 

VACUUM THRUST RAKCf 

INLET PRESSURE RANGE 

inlet temperature range 

RATED FLOW AT PRESSURE DIFFERENTIAL .. 

response - 

OPEN 

CLOSE 


^ N (_2ji Ib^) 


°C ( “f) 


566 

scc/s • . 

34 

N/cm^, 

15 

°C 


( 1.2 

SCFM • 

50 

PSIO, 

60 

®F) 


20 

ins 

Vdc, 

_ N/cm^ 

INLET 

PRESSURE, 

°C 



( 

PSIA 

INLET 

PRESSURE. 

®F) 

15 

ms 

Vdc, 

N/cm^ 


°C 




( 

PSIA. 






MIN. commanded pulse width 


(signal on to signal off) ms 

life cycles 

PRESSURES - 

PROOF N/cm^ { 130 PSIA) 

BURST 179 N/cm^ ( 260 PSIA) 

LEAKAGE - 

internal Q.l scc/HR OF » N/cm^ ( PSIA) 

external »cc/s OF « N/cm^ ( PSIA) 

SUPPLY VOLTAGE RANGE 24-32 yoc 

POWER REQUIREMENTS WATTS « Vdc. °C ( °F) 

DIELECTRIC STRENGTH mA MAXIMUM CURRENT LEAKAGE < VOLTS rms. Hz 

INSULATION RESISTANCE mD* Vdc 


MAXIMUM VALVE MAGNETIC FIELD DENSITY - 


ENERGIZED nT » I m (GAMMA • 6 in) 

DE-ENERRIZED nT t I m (GAMMA • 6 in) 

nozzle Yes removable from valve 

INTEGRAL WITH VALVE 


NOZZLE AREA RATIO 

materials - 

CONSTRUCTION .. 
SEATS 

CONNECTIONS • 

INLET 

ELECTRICAL 




( I bm) 



-T 


MASS 


4.3.3-14 



COST/PROCUREMENT INFORMATION. 



Project 'PRIME' 


Martin Marietta 


Yes 


4.3.3-15 


ATTITUDE CONTROL PROPULSION COMPONENT DATA SHEET 

4.3.3 VALVE, COLO GAS JET 


propellahT , ^^2 

VACUUM THRUST RA iO£ .88 N ( _i.20 |b^) 

IHLET PRESSURE RANGE PSIA) 

inlet TEMPERATURE RANGE “C ( °F ) 


RATED FLOW AT PRESSURE DIFFERENTIAL .. 1132 ^ scc/5 •_ 34 Hi cm^, 

( 2.4 SCFM . 50 psiD. 60 Op) 


RESPONSE - 

OPEN 20 mt 24.5 Vdc. H/cm^ INLET PRESSURE, 

( PSIA INLET PRESSURE. °F) 

CLOSE ms t Vdc, N/cm^, ®C 

( ps:a. °F) 

min. commanded pulse width 

(signal on to signal off) ms 

life CYCLES 

PRESSURES - 

PROOF 355 N/cm^ { 515 PSIA) 

burst AQQ H/cm^ ( 1015 PSIA) 

LEAKAGE - 

INTERNAL 3 .0 scc/hR OF • N/cm^ ( PSIA) 

external scc/s OF * N/ct-i^ ( PSIA) 

SUPPLY VOLTAGE RANGE Vdc 

POWER REQUIREMENTS WATTS • Vdc. ®C { °F) 

DIELECTRIC STRENGTH mA MAXIMUM CURRENT LEAKAGE « VOLTS rms, Hz 

insulation RESISTANCE mO# Vdc 


MAXIMUM VALVE MAGNETIC FIELD DENSITY - 


ENERGIZED nT * I m (GAMMA • 6 in) 

DE-ENERGIZED nT . I m (GAMMA • 6 in) 

nozzle Yes removable from valve 

INTEGRAL WITH VALVE 


NOZZLE AREA RATIO 

materials - 

construction _, Stainless _s tee _l 

SEATS — - — — 

connections - 

inlet 

electrical 

MASS t<g ( Ibm) 


4.3.3-16 




ATTITUDE CONTROL PROPULSION COMPONENT DATA SHEET 

4.3.3 VALVE, COLD GAS JET 


MANUFACTURER Valcor Engineering (33) 


PART NUMBER V27200-2RR 


PROGRAM 

CONTRACTING AGENCY 

PRIME CONTRACTOR 


Classified Re-Entry 
USAF 


General Electric 


STATUS 

QUALIFIED 

FLOWN 

LAUNCH VEHICLE 


Yes, by G.E. 
Yes 


AVAILABILITY 

COST/PROCUREMENT INFORMATION... 



If^ 


4.3.3-17 


ATTITUDE CONTROL PROPULSION COMPONENT DATA SHEET 

4.3.3 VALVE, COLD GAS JET 


PROPELLANT 

VACUUM TnRuST RANGE 

INLET PRESSURE RANGE 

inlet temperature range 

rated flow at pressure differential .. 


GN 2 , GHe 



_ N 


( 

ibx) 


X/cb2 



PSiO 

-37 to 

TI.l 



+160 

_“C 


1 -35 

O 

O 

U 

236 

_ scc/i • 

N/cm2. 

21 

Jc 

( 5 

_ SCFM • _ 

30 psiD. 

70 

Jn 


RESPONSE 
OPEN . 

CLOSE 


^-00 mi . Vdc. 3309 pressure. 

( 4800 psiA inlet pressure. 70 
300 .. . vdc. 3309 h/c. 2. 21 Oc 

( ^^00 PSIA. ®F) 


min. commanded pulse width 


(SIGNAL ON TO SIGNAL OFF) ms 

LIFE 1 X lO cYCLES 


PRESSURES - 

proof 4974 N.cn2 ( 7215 PSIA) 

BURST N/cm2 ( PSIA) 


leakage - 

INTERNAL 

EXTERNAL 

SUPPLY VOLTAGE RANGE 
POWER REQUIREMENTS . . 
DIELECTRIC STRENGTH . 
INSULATION resistance 


5 min 

33 scc/ffiMOF GHe • 3309 N/cm^ i 4800 psiaT 

scc/s OF • N/cm2 ( PSIA) 


^0 WATTS » 30 yijc 21 ( ^0 °ET 

mA MAXIMUM CURRENT LEAKAGE * 300 vqltS rms. ^0 hz 

50 mO» 500 Vdc 


MAXIMUM VALVE MAGNETIC FIELD DENSITY 


ENERGIZED nT • I m (GAMMA « 6 m) 

DE-ENERGIZED nT * I m (GAMMA • 6 m) 


NOZZLE 


REMOVABLE FROM VALVE 
INTEGRAL WITH VALVE 


NOZZLE AREA RATIO 

MATERIALS - 

CONSTRUCTION . . 
SEATS 


CONNECTIONS - 

INLET 

ELECTRICAL . 




303 ST/ST - Nylon 


MS 33514-4 


PT1H-8-3P 



0 » 54 (, Q ( 1 • 2 ^Ibm) 




MASS 


4.3.3-18 


ATTITUnE CONTROL PROPULSION COMPONENT DATA SHEET 

« ^.3.3 VALVE, COLD GAS JET 


MANUFACTURER Allen Design, Inc. (27) 


PART NUMBER 13705 


PROGRAM -A g robce 

CONTRACTING AGENCY 

PRIME CONTRACTOR Aeroje t Mfg. 

STATUS 

QUALIFIED _Yes 

FLOWN 

LAUNCH VEHICLE 


AVAILABILITY 

COST/PROCUREMENT INFORMATION... $.930 

10 0 - $470 


4.3.3-19 


1^1 



ATTITUDE CONTROL PROPULSION COMPONENT DATA SHEET 

4.3.3 VALVE, COLD GAS JET 


PROPELLANT 

VACUUM THRUST RANfiF 

inlet pressure range 

inlet temperature range 

RATED FLOW AT PRESSURE DIFFERENTIAL .. 
RESPONSE - 

OPEN 

CLOSE 

MIN. COMMANDED PULSE WIDTH 

(SIGNAL ON TO SIGNAL OFF; 

LIFE 

PRESSURES - 

PROOF 

BURST 

LEAKAGE - 

INTERNAL 

EXTERNAL 

SUPPLY VOLTAGE RANGE 

POWER REQUIREMENTS 

DIELECTRIC STRENGTH 

INSULATION resistance 

MAXIMUM VALVE MAGNETIC FIELD DENSITY - 

ENERGIZED 

DE-ENERGIZED 

NOZZLE 

NOZZLE ARFA RATIO 

materials - 

CONSTRUCTION 

SEATS 

CONNECTIONS - 

INLET 

Electrical 

MASS 

OTHER SIGNIFICANT CHARACTERISTICS 


Gaseous Helium 

N ( Ib^) 

■ 44-355 N/cm2 ( 65-515 psiA^ 

®C ( °F) 

2 ,8 X lo Ll. . 15 c , 

( 6.0 SCFM * ^30 PS ID. °F1 

25 ms a 25 Vde. 306 i^lET PRESSURE. ° C 

( 445 PSIA inlet PRESSURE, __68_°F) 
20 ms • ^3 N/cm^, 20 Og 

{ 210 PS I A. 68 °E) 


ms 

lOO.OOO CYCLES 

699 N/cm^ ( 1015 psn^ 

1044 N/Cm^ ( 1515 PSIA) 

6 jcc/HR OF • N/cm^ ( PSiA) 

Nnrip. scc/s OF • N/cm^ ( PSiA) 

25-28 vdc 

WATTS • Vdc. ( °F) 

niA MAXIMUM CURRENT LEAKAGE « VOLTS rms, Hz 

mO* Vdc 

nT « I m (GAMMA » 6 in) 

nT « I m (GAMMA • 6 in) 

removable from valve 

INTEGRAL WITH VALVE 


0.453 Kg ( 

Valve conforms with Space General Spec AGC-71002/3, 
Amendment 1. 



ATTITUDE CONTROL PROPULSION COMPONENT DATA SHEET 

4.3.3 VALVE, COLD GAS JET 


MANUFACTURER Allen Design, Inc. (27) 


PART NUMBER 13854 

PROGRAM Aerobee 

CONTRACTING AGENCY NASA 

PRIME CONTRACTOR 

STATUS 

QUALIFIED 

FLOWN 

LAUNCH VEHICLE 

AVAILABILITY 

COST/PROCUREMENT INFORMATION... One - $490 

■IQQ - $245 


4.3.3-21 



ATTITUDE CONTROL PROPULSION COMPONENT DATA SHEET 

4.3-3 VALVE, COLD GAS JET 


PROPELLANT _GHe 

• aCuum ThRoST range •• 

INLET PRESSURE RANGE 34-206 — N/ci«^ 

1 -r . 71.1 

inlet temperature range ~T/ to — c 

3 

RATED FLOW AT PRESSURE DIFFERENTIAL .. 3.3 X 10, $cc/t • 

I 7.1 SCFM • 


196 


285 


N/cm^, 

PSID, 


(. 


lb.) 


( 50-300 PSiA) 

, 0 to 


’F) 


RESPONSE - 
OPEN ... 

CLOSE .. 


25 ("8 M 26 Vdc. 217 N/cm* imlet pressure. 20 _< >c 

(21^ PSIA inlet pressure. 68 °f) 

25 tB8 • 26 Vdc, 217 N/cm^, __20_®c 

( 315 PSIA. 68 °F) 


MIN. commanded pulse width 

(SIGNAL ON TO SIGNAL OFF) ">» 

life 100,000 cycles 


PRESSURES 


PROOF 699 N/citi^ 

BURST 1044 N/cm^ 


PSIA) 

[ 1515 PSIA) 


LEAKAGE - 

internal 12 scc/HR OF • N/cm* ( PSIA) 

EXTERNAL .001 scc/s OF 8 N/cm^ ( PSIA) 

SUPPLY VOLTAGE RANGE 2 6-32 vdc 

’ _ Amps ryn IS n 60 « 

POWER REQUIREMENTS » ££ Vdc. °C ( °F) 

DIELECTRIC STRENGTH ibA MAXIMUM CURRENT LEAKAGE 8 VOLTS rm», Hz 

INSULATION RESISTANCE mOb Vdc 


MAXIMUM VALVE MAGNETIC FIELD DENSITY 


ENERGIZED nT 8 I m (GAMMA 8 6 in) 

DE-ENERGIZED ■ nT 8 I m (GAMMA 8 6 in) 

nozzle REMOVABLE FROM VALVE 

INTEGRAL WITH VALVE 


NOZZLE AREA RATIO 

MATERIALS - 

CONSTRUCTION 

SEATS 

CONNECTIONS - 

INLET 

electrical 

MASS 

OTHER SIGNIFICANT CHARACTERISTICS 


0.36 (__^®i_ib.) 

Valve may be used for cold gas or hydrazine. 



ATTITUDE CONTROL PROPULSION COMPONENT DATA SHEET 

4.3.3 VALVE, COLD GAS JET 


MANUFACTURER S terer Engineering (16) 


PART NUMBER 33130 

PROGRAM . . £BIS 

CONTRACTING AGENCY NASA 

PRIME CONTRACTOR 

STATUS 

QUALIFIED Zes 

FLOWN 

LAUNCH VEHICLE Delta DSV-3N-11 

AVAILABILITY 

COST/PROCUREMENT INFORMATION... 


ATTITUDE CONTROL PROPULSION COMPONENT DATA SHEET 

4.3.3 VALVE, COLD GAS JET 


PROPELLANT 

VACUUM THRUST RANGE 

INLET PRESSURE RANGE 

Inlet temperature range 

RATED FLOW AT PRESSURE DIFFERENTIAL .. 


N 

H/cm^ 

‘'C 

3 . 9x 10 ^ scc/s 
( 8.3 SCFM 


( Ibf) 

( AZ"-§? _ PSIA) 
{ °F) 

H/cm^, 

PSID, °F) 


RESPONSE - 
OPEN ... 

CLOSE .. 


30 ms k Vdc, N/cm^ inlET PRESSURE. ^°C 

( PSIA INLET PRESSURE ®F) 

9 ms • Vdc, ®C 

( PSIA. ®F) 


MIN. COMMANDED PULSE WIDTH 


(SIGNAL ON TO SIGNAL OFF) ms 

5 

life 3x10 CYCLES 

PRESSURES - 

proof 79.2 N/cm^ PSIA) 

burst 189 N/cm^ ( 275 psia) 

LEAKAGE - 

internal scciHR OF • N/cm^ ( PSIA) 

EXTERNAL 2x10 scc/s OF • N/cm^ ( PSIA) 

SUPPLY VOl’AGE range ^ Vdc 

POWER REQUIREMENTS WATTS • Vdc, ®C ( °F) 

DIELECTRIC STRENGTH 750 mA MAXIMUM CURRENT LEAKAGE • VOLTS rms, Nz 

INSUuATIOn resistance mO. Vdc 


MAXIMUM VALVE MAGNETIC FIELD DENSITY 


ENERGIZED nT it I m (GAMMA • 6 in) 

DE-ENERGIZEO nT • I m (GAMMA • 6 in) 

nozzle REMOVABLE FROM VALVE 

INTEGRAL WITH VALVE 


NOZZLE AREA RATIO 

MATERIALS - 

CONSTRUCTION . . 
SEATS 

CONNECTIONS - 

INLET 

ELECTRICAL 


MASS 


0 . 34 Ng 


( 0.75 Ibm) 



ATTITUDE CONTROL PROPULSION COMPONENT DATA SHEET 

4.3.3 VALVE, COLD GAS JET 
MANUFACTURER Alle n Design, Inc. (27) 

PART NUMBER 13903 


PROGRAM 

CONTRACTING AGENCY 

PRIME CONTRACTOR PhilCQ-Ford 

STATUS 

QUALIFIED 

FLOWN 

LAUNCH VEHICLE 

AVAILABILITY 

COST/PROCUREMENT INFORMATION... , One - $875 

100 - $445 




4.3.3-25 



ATTITUDE CONTROL PROPULSION COMPONENT DATA SHEET 

4.3.3 VALVE, COLO GAS JET 


PROPELLAHT 



VACUUM THRUST RANCE N 

INLET PRESSURE RANGE H/cm^ 


INLET TEMPERATURE RANGE 

RATED FLOW AT PRESSURE DIFFERENTIAL . 


-17 


• 7 . 69 X 10 scc/s • 
I 1C .3 SCFM • 


79 

115 


N/cm^, 

PSID, 


( 

( 

( 


0 to 


Ibf) 

PSIA) 

+160 

“F) 


.®c 

®F) 


RESPONSE • 

OPEN 25 in» J 24 Vdc. 492 N/cm^ inlet pressure, °C 

( 71 5 PSIA INLET PRESSURE. °F) 

CLOSE ms w Vdc, ^92 h/c. 2 »c 

( 715 PSIA, °F) 

MIN. commanded pulse WIDTH 


(SIGNAL ON TO signal OFF) ms 

LIFE 50.000 CYCLES 

PRESSURES - 

PROOF N/cm2 { PSiA) 

BURST N/cm2 ( PSIA) 

LEAKAGE - 

internal I -izcrnn of 2 , 5 min psia) 

external IxlO~^ scc/s OF ^^2 * N/cm2 ( PSIA) 

SUPPLY VOLTAGE RANGE 22-30 Vdc 

POWER REQUIREMENTS WATTS w Vdc, °C ( ®F) 

DIELECTRIC STRENGTH fflA MAXIMUM CURRENT LEAKAGE « VOLTS rms, Hz 

INSULATION RESISTANCE mO« Vdc 


MAXIMUM VALVE MAGNETIC FIELD DENSITY 


ENERGIZED nT « I m (GAMMA » 6 in) 

DE-ENERGIZED nT * I m (GAMMA • 6 in) 


NOZZLE 


REMOVABLE FROM VALVE 
INTEGRAL WITH VALVE 


NOZZLE AREA RATIO 

materials - 

CONSTRUCTION 

SEATS — 

connections - 

INLET 

ELECTRICAL 

mass Rg ( Ibm) 

OTHER significant CHARACTERISTICS — Has internal switch to indicate valve operation. 



COST/PROCUREMENT INFORMATION. 


ON COMPONENT DATA SHEET 



4 . 3 . 3-27 


ATTITUDE CONTROL PROPULSION COMPONENT DATA SHEET 

11.3.3 VALVE, COLD GAS JET 


PROPELLANT 

VACUUM THRUST RANGE N 

INLET PRESSURE RANGE _206 

INLET TEMPERATURE RANGE -ly tO SS.S og 

Cl 

RATED flow AT PRESSURE DIFFERENTIAL .. 1.4x10 ,cc/s 

I 30 SCFM 


206 

300 


300 


( Ot(H-186 

N/cfn^. 

PSID, 60 Op) 


Ib^) 

PSIA) 

°F) 


RESPONSE - 


OPEN 15 iw« g Vdc. N/cm^ inlET PRESSURE, 

( PSIA inlet pressure. °F) 

close I"* • Vdc, N/cm^, °C 

{ PSIA. °F) 


MIN. COMMANDED PULSE WIDTH 


(SIGNAL ON TO SIGNAL OFF) ms 

life CYCLES 


PRESSURES - 

PROOF N/cm^ 

burst 689.4 n/cn|2 


^ 600 

JlOOO 


PSIA) 

PSIA) 


LEAKAGE - 

INTERNAL 0.2^ ^ scc/HR OF • N/cm^ ( PSIA) 

EXTERNAL 6. 9x10 scc/$ OF • H/cm^ ( PSIA) 

24-32 

SUPPLY VOLTAGE RANGE Vdc 

POWER REQUIREMENTS WATTS « Vdc. ®C ( °F) 


DIELECTRIC STRENGTH 


mA MAXIMUM CURRENT LEAKAGE • VOLTS rms. Hz 


INSULATION resistance mO* Vdc 

MAXIMUM VALVE MAGNETIC FIELD DENSITY - 

ENERGIZED nT • I m (GAMMA • 6 in) 

DE-ENERGIZED nT g I m (GAMMA • 6 in) 

nozzle REMOVABLE FROM VALVE 

INTEGRAL WITH VALVE 

NOZZLE AREA RATIO 

MATERIALS - 

CONSTRUCTION 

SEATS 


CONNECTIONS - 

INLET 

ELECTRICAL 

MASS 




4.3.3-28 



0 



ATTITUDE CONTROL PROPULSION COMPONENT DATA SHEET 

4.3.3 VALVE, COLD GAS JET 



MANUFACTURER SleBelAir Corp. 


PART NUMBER 


2950-0 & A/R 


PROGRAM 


Thrust Vector Control Valve for 
SUPER CHIEF 6t NRL Sounding Rockets 


CONTRACTING AGENCY 


PRIME CONTRACTOR 


Aerojet Liquid Rocket Co. 


STATUS 

QUALIFIED Xes 

FLOWN Yes 

LAUNCH VEHICLE Noted above 

AVA I LAB I L I TY 4 to 12 weeks ARO d e pending on quantity 


COST/PROCUREMENT INFORMATION... 


4.3.3-29 



ATTITUDE CONTROL PROPULSION COMPONENT DATA SHEET 

4.3.3 VALVE, COLD GAS JET 


GN„, GHe, Air 


PROPELLANT 

VACUUM THRUST RANGE 

inlet pressure range 

INLET TEMPERATURE RANGE 

RATED FLOW AT PRESSURE DIFFERENTIAL ..1 

RESPONSE - 

OPEN 

CLOSE 

MIN. COMMANDED PULSE WIDTH 

(signal on to signal off) 

LIFE 

PRESSURES - 

PROOF 

BURST 

LEAKAGE - 

INTERNAL 

EXTERNAL 

SUPPLY VOLTAGE RANGE 

POWER REQUIREMENTS 

DIELECTRIC STRENGTH 

INSULATION resistance 

MAXIMUM VALVE MAGNETIC HELD DENSITY - 

ENERGIZED 

DE-ENERGIZED 

NOZZLE 

NOZZLE AREA RATIO 

materials - 

CONSTRUCTION 

SEATS 

CONNECTIONS - 

INLET 

electrical 

MASS 


73.8 


Ibf) 

0-615 p,, 
65 to 




8xlO^-^-Pccf.°^ 

196 

N/cm^, 

»c GN„ 

f 38-384 SCFM • 

285 

PSID. 

z 

°F) 

20 ms at 

Vdc. . 

424 N/cm^ 

INI FT PRESSURE. 21 <>C 


( 

615 PSIA 

INLET PRESSURE. 70 ®F) 

10 . 

Vdc. 

424 H/cm2 

21 Oc 


(. 

615 PSIA. 

70 °F) 

10 ms 

5 X iO^YCLES 




527 N/cm2 



( 765 PSIA) 

630 N/cm^ 



( 915 PSIA) 

3.0 SCC/HR OF 

GN 2 

. 0-424 

N/cm^ ( 0-615 PSIA) 

_ s 

1 X lOscc/s OF 

0^2 

. 0-424 

N/cm^ ( 0-615 PSIA) 

18-32vdc 

32 WATTS « 

24 

Vdc. ^ 

U- 

0 

0 

0 

0 

mA MAXIMUM 

1 CURRENT 

LEAKAGE • 

1250 yoLTS rms. 60 

500 500 



nT * 1 m (GAMMA » 6 in) 
nT ft 1 m (GAMMA ft 6 in) 

Yes REMOVABLE FROM VALVE 

No integral with valve 

As required 


Electroless Ni-PL-STL, Cres 

, 6. Al. Al. 

Cres poppet & 

seat 

plus elastomeric seal 

Bolt flanned 

modular 


Bendix Pygmv 

PINPT02H-8-2P 


.^5 ko 



( 1.0 , bm ) 


4.3.3-30 



ATTITUDE CONTROL PROPULSION COMPONENT OATA SHEET 

U.3.3 VALVE, COLD DAS JET 


MANUFACTURER Consolidated Controls Corp. 

(20j 


PART NUMBER 72520 


PROGRAM 


Delta Thor Second Stage 


CONTRACTING AGENCY 


NASA 


PRIME CONTRACTOR 


McDonnell Douglas Astronautics Co. 


STATUS 

QUALIFIED 

FLOWN 

LAUNCH VEHICLE 

AVAILABILITY 

COST/PROCUREMENT INFORMATION... 


Yes 

Yes 

Delta Thor 

180 days 


$900 (per unit at 1-5 units) 


4.3.3-31 


ATTITUDE CONTROL PROPULSION COMPONENT DATA SHEET 


4.3.3 VALVE. COLO GAS JET 
Type 

PROPELLANT 

VACUUM THRUST RANGE 

INLET PRESSURE RANGE 

INLET TEMPERATURE RANGE 

RATED FLOW AT PRESSURE DIFFERENTIAL .. 

RESPONSE - 

OPEN 

CLOSE 

MIN. commanded pulse width 

(SIGNAL ON TO SIGNAL OFF) 

LIFE 

PRESSURES - 

PROOF 

BURST 

leakage - 

INTERNAL 

external 

SUPPLY VOLTAGE RANGE 

POWER REQUIREMENTS 

DIELECTRIC STRENGTH 

INSULATION resistance 


Solenoid. - 2 wav 
GN2 


N 



( ibfi 

N/cm^ 



( _ PSIA) 

123to65. 5o(. 



,Qn.„150 
pl90to Ofj 

18 X 10 ^ tcc/s » 

175 

N/cm^, 

21 

( 19 SCFM . 

255 

PSID, 

70 “F) 

0.25 ms .. 24 

Vdc. 

N/cm^ 

INLET PRESSURE. 21 °C 


(315 

PSIA 

INLET PRESSURE. ®F ) 

0.25 ms. 24 

Vdc, 

N/cm^ 

21 Of 


(315 

PSIA, 

70 “ft 

ms 

5 

1 X 10 CYCLES 




217 H/cm2 



( 315 psn^ 

368 H/cm^ 



( 535 PSIA) 

290 scc/HR OF 

GN2 ^ 

217 

N/cm^ ( 315 PSIA) 

1 X 10"s?c/s OF 

GNo 

Z • 

5^ 

N/cm^ ( 335 P 5 IA) 

28 Vdc 




WATTS k 

Vnc. 


°C ( “f) 

], mA MAXIMUM 

CURRENT LEAKAGE . 1000 VOLTS rms. 60 Hz 

50 mGs 50 

Vdc 




MAXIMUM VALVE MAGNETIC FIELD DENSITY - 
ENERGIZED u nknown 

DE-ENERGIZED 

NOZZLE 

furnished by customer 


nT • I m (GAMMA • 6 in) 
nT ii I m (GAMMA • 6 in) 

REMOVABLE FROM VALVE 
INTEGRAL WITH VALVE 


NOZZLE AREA RATIO 

MATERIALS - 

CONSTRUCTION .. 
SEATS 

CONNECTIONS - 

INLET 

ELECTRICAL 


GRES 

Modular 

Connector ~~ 

Q«20 kQ ( 9.'^^ Jp") 


MASS 


<.v ATTITUDE CONTROL PROPULSION COMPONENT DATA SHEET 

4.3.3 VALVE, COLD GAS JET 

MANUFACTURER Sterer Engineering (^ 3 ) 

PART NUMBER 24060 


PROGRAM 

CONTRACTING AGENCY 

PRIME CONTRACTOR 

STATUS 

QUALIFIED 

FLOWN 

LAUNCH VEHICLE 

AVAILABILITY 

COST/PROCUREMENT INFORMATION... 

I 


Project 'FIRE' 


LTV 


Yes 


4.3.3-33 


ATTITUDE CONTROL PROPULSION COMPONENT DATA SHEET 

4.3.3 VALVE, COLO GAS JET 


PROPELLANT GNg 

2 ^ 

VACUUM THRUST RAHut n 

inlet pressure range .?-9^ N/ci*|2 

INLET TEMPERATURE RANGE rl7tO_8_5. ^ Oq 

4 

RATED FLOW AT PRESSURE DIFFERENTIAL .. ^ . 8 x1 0 *cc/s • 

( 60 SCFM • 


206 

300 


N/cm^, 

PSID, 


( ^ Iff) 

( PS I A) 

jOto+860 opj 

15 

60 °F) 


RESPONSE - 

Vdc, N/cm^ inlet PRESSURE, ^°C 

( PSIA INLET PRESSURE. ®F) 

Vdc, N/cm^, °C 

( PSIA. °F) 

MIN. COMMANUED PULSE WIDTH 


(SIGNAL ON TO SIGNAL OFF) ms 

life CYCLES 


OPEN --I 5 ms < 

CLOSE ms * 


PRESSURES 


PROOF N/cm^ 

burst 689.4 H/cm^ 


600 


1000 


PSIA) 

PSIA) 


LEAKAGE - 

internal 0.25 5cc/HR of • N/cm^ ( PSIA) 

EXTERNAL scc/s OF * N/cm^ ( PSIA) 

SUPPLY VOLTAGE RANGE 2^-32 

POWER REQUIREMENTS WATTS <# Vdc, °C ( °F) 

DIELECTRIC STRENGTH mA MAXIMUM CURRENT LEAKAGE « VOLTS rms. Hz 

INSULATION RESISTANCE mO# Vdc 


MAXIMUM VALVE MAGNETIC FIELD DENSITY - 

ENERGIZED nT « I m (GAMMA » 6 in) 

DE-ENERGIZED nT * I m (GAMMA a 6 in) 

nozzle REMOVABLE FROM VALVE 

INTEGRAL WITH VALVE 


NOZZLE AREA RATIO 

materials - 

CONSTRUCTION 

SEATS — — 

CONNECTIONS - 

INLET 

ELECTRICAL — 

MASS *<g ( Ibm) 

4.3.3-34 


V 



ATTITUDE CONTROL PROPULSION COMPONENT DATA SHEET 

4.3.3 VALVE, COLD GAS JET 


MANUFACTURER Marotta Scientific Control 

~T53) 

MODEL NO . RV80A 


PART NUMBER 227174 


PROGRAM 

CONTRACTING AGENCY 

PRIME CONTRACTOR 

STATUS 

QUALIFIED 

FLOWN 

LAUNCH VEHICLE 

AVAILABILITY 


LORV 


Air Force 


AVCO 


Yes 

Yes 


COST/PROCUREMENT INFORMATION... 



ATTITUDE CONTROL PROPULSION COMPONENT DATA SHEET 

1^.3. 3 VALVE, COLD GAS JET 


propellant 

VACUUM THRUST RANGE 

INLET PRESSURE RANGE 

INLET TEMPERATURE RANGE 

RATED FLOW AT PRESSURE DIFFERENTIAL .. 


N, 


17-26 , 

T^-h 


630- 


N/cm* 

71.1 


6.6 to ®c 


3.2x10 
(6% 


scc/$ » 
SCFM » 


275 


400 


N/cm^, 

PSID, 




915- 


+20 to 0 


F) 


21 


70 


_ c 

.®F) 


RESPONSE - 


OPEN ms « Vdc, N/cm^ INLET PRESSURE, 

( PSIA INLET PRESSURE, °F) 

CLOSE ms w Vdc, N/cm^, °C 

( PSIA, °F) 


MIN. COMMANDED PULSE WIDTH 


(SIGNAL ON TO SIGNAL OFF) ms 

LIFE CYCLES 

PRESSURES - 

proof 41^7 N/cm^ ( 6015 psiA^ 

burst 8284 . i N/cm^ ( 12015 psia) 

LEAKAGE - 

INTERNAL scc/HR OF • N/cm^ ( PSIA) 

EXTERNAL scc/s OF • N/cm^ ( PSIA) 

SUPPLY VOLTAGE RANGE 2U-30 

POWER REQUIREMENTS WATTS » Vdc, °C ( °F) 

DIELECTRIC STRENGTH mA MAXIMUM CURRENT LEAKAGE « VOLTS rms, Hz 

INSULATION RESISTANCE M!D» Vdc 


MAXIMUM VALVE MAGNETIC FIELD DENSITY - 


ENERGIZED nT « I m (GAMMA « 6 in) 

DE-ENERGIZED nT * I m (GAMMA • 6 in) 

nozzle Yes REMOVABLE FROM VALVE 

INTEGRAL WITH VALVE 


nozzle area RATIO 


MATERIALS - 
CONSTRUCTION 
SEATS 


AL. ALY. 
Nylon 


CONNECTIONS - 

INLET 

ELECTRICAL 


^ 3 kQ 

Combination pressure regulator and solenoid valve, 

4.3.3-36 


Regiit^rs'd pressure 
400 psia. 


ATTITUDE CONTROL PROPULSION COMPONENT DATA SHEET 

4.3.3 VALVE, COLD GAS JET 


MANUFACTURER Allen Design, Inc. 


PART NUMBER 11535 

PROGRAM ..A g^ . o bg.e 

CONTRACTING AGENCY 

PRIME CONTRACTOR . AeiPjet _ 

STATUS 

QUALIFIED Xe? 

FLOWN Yes 

LAUNCH VEHICLE 

AVAILABILITY 

COST/PROCUREMENT INFORMATION... One - $500 

100 - $235 


ATTITUDE CONTROL PROPULSION COMPONENT DATA SHEET 

4.3.3 VALVE, COLD GAS JET 


PROPELLANT 

VACUUM THRUST RANGE 

INLET PRESSURE RANGE 

INLET TEMPERATURE RANGE 

RATED FLOW AT PRESSURE DIFFERENTIAL 

RESPONSE - 

OPEN 

CLOSE 


GHe 



N/cm^ 

196 N/cm^. 

( PSIA) 

42to+71 

• l»c 

( -45to^^^?^ 


scc/s » 

°c 

( 

SCFM • 

285 PSID. 

°F) 

(equiv. 

to 0.128 

dia. orifice) 


50 

ms * 25 

Vdc. 351 N/cm^ 

INLET PRESSURE. 20 



( 510 PSIA INLET PRESSURE. 68 

1 n 

ms * 9 

Vdc. 206 N/cm^. 

20 °C 



( 3nil— PSIA. _ 

68 °f) 


MIN. COMMANDED PULSE WIDTH 


(SIGNAL ON TO SIGNAL OFF) ms 

life 20.000 CYCLES 

PRESSURES - 

proof 527 N/cm^ ( 765 psiat 

BURST 699 N/cm^ ( 1015 PSIA) 

LEAKAGE - ^ 

INTERNAL 2 X 10 scc/HR OF « N/cm^ ( PSiA) 

EXTERNAL None see/ 5 OF i, N/cm^ ( PSIA) 

SUPPLY VOLTAGE RANGE 22-32 Vdc 

POWER REQUIREMENTS WATTS « Vdc. °C ( °F) 

DIELECTRIC STRENGTH mA MAXI’fJM CURRENT LEAKAGE « VOLTS rms, Hz 

INSULATION RESISTANCE Vdc 


MAXIMUM VALVE MAGNETIC FIELD DENSITY 


ENERGIZED nT « I m (GAMMA » 6 in) 

DE-ENERGIZED nT * I m (GAMMA • 6 in) 


NOZZLE 


REMOVABLE FROM VALVE 
integral WITH VALVE 


NOZZLE AREA RATIO 

MATERIALS • 

CONSTRUCTION 

SEATS — 

CONNECTIONS - 

INLET 

ELECTRICAL . - - 

mass Q • 31 kg ( 

OTHER SIGNIFICANT CHARACTERISTICS — used with cold gases or hydrazine 



ATTITUGE CONTROL PROPULSION COMPONENT DATA SHEET 

4.3.3 VALVE, COLD GAS JET 



MANUFACTURER 


Valcor Engineering Corp. (33) 


PART NUMBER 


V27200-510 


PROGRAM 


ELMS 


CONTRACTING AGENCY 


USAF 


PRIME CONTRACTOR 


Grumman 


STATUS 

QUALIFIED 

FLOWN 

LAUNCH VEHICLE 


Yes, 8/74 


AVAILABILITY 

COST/PROCUREMENT INFORMATION... 


* 7 ' 


4.3.3-39 



ATTITUDE CONTROL PROPULSION COMPONENT DATA SHEET 

4.3.3 VALVE, COLD GAS JEV 


GN, 


PROPELLANT 

VAr.UUM THRUST RANGE 

inlet pressure range 

inlet temperature range 

RATED PLOW AT PRESSURE DIFFERENTIAL 

.170 ESED (Cj = .65) 

RESPONSE - 

OPEN 

CLOSE 

MIN. COMMANDED PULSE WIDTH 
(SIGNAL ON TO SIGNAL OFF) 

LIFE 

PRESSURES - 

PROOF 

BURST 

LEAKAGE - 

INTERNAL 

EXTERNAL 

SUPPLY VOLTAGE RANGE 

POWER REQUIREMENTS 

DIELECTRIC STRENGTH 

INSULATION RESISTANCE 


133 

^ with nozzle 


( lOf) 


H/cm^ 



( PSIA) 

53 to 71 




r65tol60°p ) 


scc/s « 

H/cm^. 

°c 

( 

SCFM » 

PSID. 

“F) 

25 

20 

vac2^13 

. N/cm^ 

INLET PRESSURE. °C 



,3500 

PS lA 

INLET PRESSURE. °F 

25 

32 

ms « 

VHr.2413 

N /cm^ 

21 Of 



(3500 

PSIA, 

o 

O 


ms 




1x10^ 

, cycles 




4964 

H/cm^ 



( 7200 

8273.7 

N/cm^ 



(12,000 PSIA) 

4 

scc/HR OF 

^'2 

2413 

H/cm2 ( 3500 psiA^ 

0 

scc/s OF 

• 


N/C(T.2 ( PSIA) 

24-32 

60 

vac 

WATTS • 

30 

Vdc. 

21 

°C ( ‘^F) 


5_ 

100 


fflA MAXIMUM CURRENT LEAKAGE * 
mG» Vdc 


700 


VOLTS rms. 


60 


Hz 


MAXIMUM VALVE MAGNETIC FIELD DENSITY - 


ENERGIZED nT * I m (GAMMA « 6 in) 

DE-ENERGIZED nT , I m (GAMMA • 6 in) 

nozzle REMOVABLE FROM VALVE 

INTEGRAL WITH VALVE 


NOZZLE AREA RATiO 

materials - 

CONSTRUCTION . . 
SEATS 

CONNECTIONS - 

INLET 

ELECTRICAL 


HASS 


ST/ST 


ST/ST 

Polyimide 

Buna 

N Stamp & Dynamic Seals 

MS 

33649-6 



PTIH 

8 3P 



.453 

kg 


( 1-00 ib„) 

Integral nozzle in 

line 

non integral iilter. 


min 


I 


OTHER significant CHARACTERISTICS 





ATTITUDE CONTROL PROPULSION COMPONENT DATA SHEET 

V.3.3 ViLVE, COLO GAS JET 


MANUFACTURER Sterer Engineering (43) 


22690 

PART NUMBER 


PROGRAM 

CONTRACTING AGENCY 

PRIME CONTRACTOR 

STATUS 

QUALIFIED 

FLOWN 

LAUNCH VEHICLE 

AVAILABILITY 


Agena 


Lockheed 


Yes 

Yes 


COST/PROCUREMENT INFORMATION... 



ATTITUDE CONTROL PROPULSION COMPONENT DATA SHEET 

4.3.3 VALVE, COLO GAS JET 


PROPELLANT 

VACUUM THRUST RANGE 

inlet pressure range 

INLET TEMPERATURE RANGE 

RATED FLOW AT PRESSURE DIFFERENTIAL .. 

RESPONSE - 

OPEN 

CLOSE 

MIN. commanded pulse width 

(SIGNAL ON TO SIGNAL OFF) 

LIFE 

PRESSURES - 

PROOF 

BURST 

LEAKAGE - 

INTERNAL 

EXTERNAL 

SUPPLY VOLTAGE RANGE 

POWER REQUIREMENTS 

DIELECTRIC STRENGTH 

INSULATION RESISTANCE 

MAXIMUM VALVE MAGNETIC FIELD DENSITY - 

ENERGIZED 

DE-ENERGIZED 

NOZZLE 

NOZZLE AREA RATIO 

materials - 

CONSTRUCTION — 

SEATS 

CONNECTIONS - 

INLET 

ELECTRICAL 

MASS 


Lj1N2 



— 


44 

_ N 



( Ib^) 

82.7 

N/cm^ 



( ^20 

-53 to 




,-65-+20(X>f^ 

.66x10^ 

8Cc/» « _ 

82.7 

N/cm^, 

15 “c 

( 120 

SCFM « 

120 

PSIO, 

60 °F) 

15 

ms a 

— Vdc, . 

N/tm^ 

INIFT PRFSSURF. °C 



(. 

PSIA 

INLET PRESSURE. ®F) 

15 

ms m 

— Vdc. . 

N/cm^. 

°C 



(. 

PSIA. 

°F) 


ms 




2x10^ 

CVCLES 




165 

N/cm^ 



( 240 

268 

N/cm^ 



( PSIA) 

0.1 

scc/HR OF 



N/cm^ ( PSIA) 

.00002,,,,, OF 

^2 

« 

N/cffi^ ( PSIA) 

20-28 

Vdc 





WATTS • 


Vdc. 

°C 1 °F) 


mA MAXIMUM 

CURRENT 

LEAKAGE » _ 

VOLTS rms. Hz 


M n u 

Vdc 




nT 4 1 m (GAMMA » 

6 in) 



nT w I (n (GAMMA « 6 tn) 

REMOVABLE FROM VALVE 
INTEGRAL WITH VALVE 


>9 


I btn) 


4.3.3-42 


i-'C 


COST/PROCUREMENT INFORMATION... 


COMPONENT DATA SHEET 



Solrad II A and B 


Hamilton Standard 


Yes 

Due 1975 


18 - 24 weeks 


4.3.3-43 


! 



ATTITUDE CONTROL PROPULSION COMPONENT DATA SHEET 

4.3.3 VALVE, COLD GAS JET 


i 


PROPELLAHT 


Ammonia 


VACUUM THPUST RiNfir N ( '*>f) 

0-251 , 2 / 0-365 

IRLET pressure range 1 N/cm^ ( PS I A 

inlet temperature range Q ■£■<;;> j50 °c to^^^ F) 


rated plow at pressure DIFEERENTIAL .. 
equiv. to 0.018 dia . orifice 
(Cd“0.8) 

RESPONSE - 

OPEN 


CLOSE 


1 

SCFM • 


PSIO. “f) 


15 

24 

Vdc. 

N/Cffi2 inlet pressure, 

°C 



( 

PSIA INLET PRESSURE. 

°F) 

5 

ms a 24 

_ Vdc. _ 

N/cm^, ®C 



( PSIA. °F) 


MIN. commanded PULSE WIDTH 
(SIGNAL ON TO SIGNAL OFF) 

LIFE 


, ms 

1 X IOcycles 


PRESSURES - 


PROOF N/cm^ 

BURST N/cw^ 


( PSIA) 

PSIA) 


LEAKAGE - 

INTERNAL 

EXTERNAL 

SUPPLY VOLTAGE RANGE 
POWER REQUIREMENTS . . 
DIELECTRIC STRENGTH . 
INSULATION resistance 


•07 scc/HR OF__il£___ . 79.2 
1.2x1Q- s7c/s OF He . 79.2 

22-26 vac 

1 24 24 

WATTS « Vdc. 

50 mA maximum CURRENT LEAKAGE •. 

10 Mil* 100 Vdc 


N/cm2 ( 115 PSIA) 

N/cm^ ( 11^ PSIA) 

“C (_Z^_°F) 

__ VOLTS rms, H? 


MAXIMUM VALVE MAGNETIC FIELD DENSITY - 


ENERGIZED r.T • I m (GAMMA » 6 in) 

DE-ENERGIZED nT • I m (GAMMA • 6 in) 


NOZZLE 

NOZZLE AREA RATIO 

materials - 

CONSTRUCTION . . 
SEATS 


REMOVABLE FROM VALVE 
INTEGRAL WITH VALVE 


Stainless Steel 
AFE-102 


CONNECTIONS - 
INLET 

electrical 
MASS 



0.30 


I dm) 


0.13 No 


4.3.3-44 



— - - 


1 


ATTITUDE CONTROL PROPULSION COMPONENT DATA SHEET 

4.3.3 VALVE, COLD GAS JET 


MANUFACTURER Wright Components Inc. (23) 


PART NUMBER 


PROGRAM Solrad X I 

CONTRACTING AGENCY 

PRIME CONTRACTOR Avco Systems Div . 


STATUS 

QUALIFIED 

FLOWN 

LAUNCH VEHICLE 


Yes 

Due 1975 


AVAILABILITY 


18 - 24 weeks 


COST/PROCUREMENT INFORMATION... 


ny 


4.3.3-45 



ATTITUDE CONTROL PROPULSION COMPONENT DATA SHEET 

4.3.3 VALVE, COLD GAS JET 


PROPELLANT 

VACUUM THRUST RANGE 

inlet pressure range 

INLET TEMPERATURE RANGE 

RATED flow at PRESSURE DIFFERENTIAL . . 
equiv. to 0.018 dia. orifice 
(Cd “ 0.65) 

RESPONSE - 

OPEN 


MIN. COMMANDED PULSE WIDTH 
(SIGNAL ON TO SIGNAL OFF) . 


PRESSURES - 

PROOF 

BURST 


LEAKAGE - 

internal 

EXTERNAL 

SUPPLT VOLTAGE RANGi! 

POWER REQUIREMENTS 

DIELECTRIC STRENGTH 

INSULATION RESISTANCE 

MAXIMUM VALVE MAGNETIC FIELD DENSITY - 
ENERGIZED 


OE-ENERGIZEO 
NOZZLE 


NOZZLE AREA RATIO 

MATERIALS - 

CONSTRUCTION ... 
SEATS 

CONNECTIONS - 
INLET 

electrical 

MASS 


Aimuj 

N 



( Ibf) 

250 

N/cm^ 



( 364 PSIA) 

0 to 

60oj 



^ 32tol40-»p^ 


tcc/t 

• 


»c 

( 

SCFM 

• 

PSIO. 

“F) 

30 

* 

24 

Vdc. H/cm^ 

miFT PRESSURE, ®C 




( PSIA 

INLET PRESSURE. 75 Op) 

30 

.mi • 

24 

Vdc. N/cin* 

23 Of. 




( PSIA. 

75 d,) 






1000 

_ CYCLES 




319 

H/cm^ 



464 

( PSIA> 

423 

_ N/cm^ 



( 614 PSIA) 


.008 ^cc/hr of He , 78.6 ^/ cm ^ ( psia) 

1 .0 X I Qc^/s of He » 78.6 h/c«2 ( 114 psia) 

24-32 v,c 

10 iKiTTs 4. 24 y. 24 0. / 76 0,1 


WATTS * Vdc, 

mA MAXIMUM CURRENT LEAKAGE t. 

10 Mf)t 300 Vdc 

nT • I III (GAMMA * 6 in) 

nT * I m (GAMMA *6 in) 

REMOVABLE FROM VALVE 

INTEGRAL WITH VALVE 


Stainless Steel 


VOLTS rms. 


0.18 


0.40 


4.3.3-46 



ATTITUDE CONTROL PROPULSION COMPONENT DATA SHEET 

1^.3. 3 VALVE, COLD GAS JET 


MANUFACTURER Wright Components, Inc. (23) 


PART NUMBER 15750 


PROGRAM 


Solerad X 1 


CONTRACTING AGENCY 
PRIME CONTRACTOR.. 


Avco Systems Div. 


STATUS 

QUALIFIED 

FLOWN 

LAUNCH VEHICLE 


Yes 

Due 1975 


AVAILABILITY 


18-24 weeks ARO 


COST/PROCUREMENT INFORMATION... 


4.3.3-47 


ATTITUDE CONTROL PROPULSION COMPONENT DATA SHEET 

4.3.3 VALVE, COLD GAS JET 


PROPELLANT Aticnonla 

VACUUM THRUST RANGE N 

INLET PRESSURE RANGE Q-25.1 N/c«^ 

INLET TEMPERATURE RANGE 0 tO 60 Og 

RATED FLOn’aT PRESSURE DIFFERENTIAL .. »cc/s •_ 

equiv. to 0.018" dla orifice ^ ^ 

(Cjj ■ 0.8) 

RESPONSE - 24 

OPEN "•» » 

CLOSE 15 ms « 24 

MIN. COMMANDED PULSE WIDTH 

(SIGNAL ON TO SIGNAL OFF) ms 

life ^ X 10^ CYCLES 


(. 


Ib^) 

PSIA) 


( 0-365 
(32_lu_L4H‘’f) 

N/cm^, 

°F) 


PSID, 


,Vdc. ^^1 N/cm^ inlet pressure,. 

( 365 PSIA inlet pressure., 

Vdc, N/cm^, °C 

( 365 PSIA, ®F) 


_°c 

_®F) 


pressures - 

PROOF _3^2_H/cm2 { PSIA) 

burst 424 N/cm^ ( ^15 PSIA) 

LEAKAGE - 

INTERNAL . 0089 scc/HR OF He * 79 .2 N/cm^ ( 115 PSIA) 

EXTERNAL .5. 0 X 10 scc/s OF • 29 . 2 N/cm^ ( H-^ PSIA) 

SUPPLY VOLTAGE RANGE 22-28 ydc 

POWER REQUIREMENTS 2 WATTS «i Vl Vdc. °C ( °F) 

DIELECTRIC STRENGTH 50 mA MAXIMUM CURRENT LEAKAGE « _500_ VOLTS rms, Hz 

INSULATION RESISTANCE 10 mOa ,500_ vdc 


MAXIMUM VALVE MAGNETIC FIELD DENSITY 


ENERGIZED nT « I m (GAMMA • 6 in) 

DE-ENERGIZED . nT • I m (GAMMA • 6 in) 


nozzle REMOVABLE FROM VALVE 

integral with VALVE 

NOZZLE AREA RATIO 


materials - 

CONSTRUCTION 
SEATS 

CONNECTIONS - 

INLET 

ELECTRICAL . 
MASS 


Stainless Steel 
AFE-102 


.13 


kg 


( 0.30 


I bm) 




4.3.3-48 




STRYTI - Spinning Payload Attitute Control 

PROGRAM System and Classified research rocket 

applications 

CONTRACTING AGENCY 

PRIME CONTRACTOR Sandia 

STATUS 

QUALIFIED 

FLOWN Yes 

LAUNCH VEHICLE 



ATTITUDE CONTROL PROPULSION COMPONENT DATA SHEET 

4.3.3 VALVE, COLD GAS JET 


MANUFACTURER Colt Industries (50) 


PART NUMBER CRTC- 6 


AVAILABILITY 

COST/PROCUREMENT INFORMATION... 


4.3.3-49 



ATTITUDE CONTROL PROPULSION COMPONENT DATA SHEET 

4.3.3 VALVE, COLD GAS JET 


?KOfHUHT 

VAC’..>' THRUST RANGE 

PRr. suRE range 

IHLE1 TEMPEKkTURF range 

RATED FLOW AT PRESSURE DIFFERENTIAL .. 



-28 to 


H/crn^ 

65.5 


scc/s 


( SCFM 


H/crn^, 

PSIO, 


( 

( 

( 


20 


lb,) 


-20 to Opj 


A) 


°c 

,“F) 


RESPONSE - 


OPEN 20 ms M 28 vdc. H/cm^ INLET PRESSURE, 

( PSIA INLET PRESSURE. °F) 

close 20 ms « Vdc, N/cm^, °C 

( PSIA, °F) 


HIN. COMMANDED PULSE WIDTH 

(SIGNAL ON TO SIGNAL OFF) 20 ms 

life CYCLES 

PRESSURES - 

proof 517 H/ctn^ ( 750 PSIA) 

BURST 827.3 N/cm2 I 1200 PSIA) 


LEAKAGE - 

INTERNAL Minimal scc/HR of u H/cm^ ( PSIA) 

EXTERNAL scc/s OF • N/cm^ ( PSIA) 

SUPPLY VOLTAGE RANGE 28 Vdc @1 Amp level 

POWER REQUIREMENTS WATTS * Vdc, °C ( ^“f) 

DIELECTRIC STRENGTH mA viaxIMUM CURRENT LEAKAGE * VOLTS rms, Hz 

INSULATION RESISTANCE mO# Vdc 


MAXIMUM VALVE MAGNETIC FIELD DENSITY - 


ENERGIZED nT « I m (GAMMA • 6 in) 

DE-LNERGIZEO nT * I tn (GAMMA • 6 in) 

nozzle Yes REMOVABLE FROM VALVE 

INTEGRAL WITH VALVE 


NOZZLE AREA RATIO — 

MATERIALS - 

CONSTRUCTION 

SEATS 

CONNECTIONS • 

INLET 

ELECTRICAL 

MASS Rb ( >bm) 


1^7 


4.3.3-50 


ATTITUDE CONTROL PROPULSION COMPONENT DATA SHEET 

•i.3.3 VALVE, COLD GAS JET 


MANUFACTURER Colt Industries 


PART HUMBER CRTC- 7 


Jt 



(50) 


COLD GAS REACTION THRUST CONTROL 


PROGRAM 

CONTRACTING AGENCY 

PRIME CONTRACTOR 

STATUS 

QUALIFIED 

FLOWN 

LAUNCH VEHICLE 


Classified research rocket applications 


Sand i a 


Yes 


AVAILABILITY 

COST/PROCUREMENT INFORMATION... 


4.3.3-51 



ATTITUDE CONTROL PROPULSION COMPONENT DATA SHEET 

4.3.3 VALVE, COLD GAS JET 


PROPELLANT 

VACUUM THRUST RANGE 

INLET PRESSURE RANGE 

INLET TEMPERATURE RANGE 

RATED FLOW AT PRESSURE DIFFERENTIAL .. 


GN2 

22-111 
344 
-28 to 


_N 2 

H/cm^ 

65„.5 

_“C 


5CC/S 

( SCFM 


pre- ad justed 

levels 




N/cm^, 

PSIO, 


( . S rIS lb,) 

( psiAi 

{ -20 



“F) 


RESPONSE - 


OPEN 20 ma > 28 Vdc. H/cm^ INLET PRESSURE. °C 

( PSIA INLET PRESSURE, °F) 

close 20 ms • Vdc, N/cn^, ®C 

{ PSIA. °F) 


MIN. COMMANDED PULSE WIDTH 


(SIGNAL ON TO SIGNAL OFF) . 2Q ms 

life CYCLES 

PRESSURES - 

proof 517 H/cm^ ( 750 PSIA) 

BURST 827.3 N/cm^ ( 1200 PSIA) 

LEAKAGE - 

INTERNAL Mlnlmal scc/HR OF w N/cm^ ( PSIA) 

EXTERNAL scc/s OF • N/cm^ ( PSIA) 

SUPPLY VOLTAGE RANGE Vdc @ i Amp level 

POWER REQUIREMENTS WATTS « Vdc, °C ( °F) 

DIELECTRIC STRENGTH mA MAXIMUM CURRENT LEAKAGE « VOLTS rms, Hz 

INSULATION resistance mD* Vdc 


MAXIMUM VALVE MAGNETIC FIELD DENSITY - 


ENERGIZED nT « I m (GAMMA • 6 in) 

DE-ENERGIZED nT * I m (GAMMA w 6 in) 

nozzle Yes REMOVABLE FROM VALVE 

INTEGRAL WITH VALVE 


NOZZLE AREA RATIO 

MATERIALS - 

CONSTRUCTION 

SEATS 

CONNECTIONS - 

INLET 

ELECTRICAL 

MASS Rg ( Ibm) 




4.3.3-52 


ATTITUDE CONTROL PROPULSION COMPONENT DATA SHEET 

1^.3. 3 VALVE, COLD GAS JET 
MANUFACTURER Colt Industries 

PART NUMBER CRTS -2 


PROGRAM 

CONTRACTING AGENCY 
PRIME CONTRACTOR.. 
STATUS 

QUALIFIED 

FLOWN 

LAUNCH VEHICLE. 


SPACS and HARP 


Sandia, Canadian Government 


Yes 


AVAILABILITY 

COST/PROCUREMENT INFORMATION... 


4.3.3-53 



ATTITUDE CONTROL PROPULSION COMPONENT DATA SHEET 

14.3.3 VALVE, COLD GAS JET 


PROP£LL*ttT 

VACUUM THRUST RANCC 

miET PRESSURE RANGE 

INLET TEMPERATURE RANGE 

Rated flow at pressure differential .. 


GN, 


^5 217 N/cm^(315 psia) 8.0 __ib^) 


53 to 


71..1 


PSIA) 


“C 

trc/t • 

SCFH • 


. 160 
(-_65_to_ Op) 


N/cm^,. 

PSID, 


»F) 


RESPONSE - 
OPEN ... 

CLOSE .. 


20 . 28 vac. N/cm2 INLET PRESSURE. 

( PSIA INLET PRESSURE, °F) 

20 mi « Vdc, N/cffl^, °C 

( PSIA ®F) 


MIN. COMMANDED PULSE WIDTH 


(SIGNAL ON TO SIGNAL OFF) m» 

LIFE CYCLES 

PRESSURES - 

PROOF ^1^ N/citi^ 

BURST 


, 750 

( 1200 


PSIA) 

PSIA) 


LEAKAGE - 

INTERNAL Minjfr.al ^ee/nR gp ^ N/cm^ ( PSIA) 

EXTERNAL *cc/s OF » N/cm^ ( PSIA) 

SUPPLY VOLTAGE RANGE 28 ygc 0 1 Amp level 

POWER REQUIREMENTS WATTS a Vdc, °C { °F) 

DIELECTRIC STRENGTH mA MAXIMUM CURRENT LEAKAGE A VOLTS rniA, Hz 

INSULATION RESISTANCE mOa Vdc 


MAXIMUM VALVE MAGNETIC FiELD DENSITY 


ENERGIZED nT » I m (GAMMA a 6 in) 

OE-ENERGIZEO nT a I m (GAMMA a 6 in) 

nozzle Yes REMOVABLE FROM VALVE 

INTEGRAL WITH VALVE 


NOZZLE AREA RATIO 

materials - 

CONSTRUCTION .. 
SEATS 


CONNECTIONS • 

INLET 

ELECTRICAL . 


'0 


I bm) 


i\ 


MASS 


4.3.3-54 



r ATTITUDE CONTROL PROPULSION COMPONENT DATA SHEET 

f ' 4.2.3 VALVE, COLD GAS JET 

Fairchild Industries 
MANUFACTURER Stratos Division (31) 


PART NUMBER 683000 


PROGRAM PA O 

CONTRACTING AGENCY NASA 

PRIME CONTRACTOR .. p Ag 

STATUS 

QUALIFIED Yes 

FLOWN 

LAUNCH VEHICLE Atlas Centaur 

AVAILABILITY Not in production. Available on special 

order . 


COST/PROCUREMENT INFORMATION... 


4.3.3-55 


j 


ATTITUDE CONTROL PROPULSION COMPONENT DATA SHEET 

4.3.3 VALVE, COLO GAS JET 


PROPELLANT 

VACuUH THRUST RANGE 

inlet pressure range 

INLET TEMPERATURE RANGE 

RATED FLOW AT PRESSURE DIFFERENTIAL .. 


GN2 


34.2 - 
-62 to 


38, 

N/cir- 

.5 




scc/s 

( SCFM 


^ 49.7 
( -80 to 

H/cm^, °C 

PS ID, ®F) 


RESPONSE - 
OPEN ... 

CLOSE .. 


15 ms a 22 vdc, 38.4 H/cm^ inlet pressure, ^5 .5 < >c 

( 55.7 PSIA inlet pressure. 150 °FT 
20 ms • 35 Vdc, 32 .4 n/cm^, ~(>2 <>(; 

( ^9.7 PSIA. -80 


MIN. COMMANDED PULSE WIDTH 


(SIGNAL ON TO signal OFF) ms 

LIFE 50.000 CYCLES 


PRESSURES - 

PROOF 148 N/cm^ ( 215 PSIA) 

BURST 182 N/cm^ i 265 PSIA) 

LEAKAGE - „„ 

internal __2_scc/HR of • N/cmA ( PSiA) 

external »cc/s OF » N/cm^ ( PSIA) 

SUPPLY VOLTAGE RANGE 22-35 yac 

POWER REQUIREMENTS !^-i_W.mS * ^8 23 0 ^ ^ 75 

DIELECTRIC STRENGTH mA MAXIMUM CURRENT LEAKAGE • VOLTS rms, Hz 


INSULATION RESISTANCE 


mDs Vdc 


MAXIMUM VALVE MAGNETIC FIELD DENSITY 


ENERGIZED nT « I m (GAMMA » 6 in) 

DE-ENERGIZEO nT * I m (GAMMA • 6 in) 


NOZZLE 


REMOVABLE FROM VALVE 
INTEGRAL WITH VALVE 


NOZZLE AREA RaTiO 

materials - 

CONSTRUCTION . . 
SEATS 

CONNECTIONS - 

INLET 

ELECTRICAL 

NASS 


430 S .S.. 3 00 Serie s Cre s 


0.34 lq 

4.3.3-56 


0.75 


I bm) 


I 



ATTITUDE CONTROL PROPULSION COMPONENT DATA SHEET 

4.3.3 VALVE, COLD GAS JET 


MANUFACTURER Futurecraft (54^ 


PART NUMBER 



PROGRAM 

CONTRACTING AGENCY 

PRIME CONTRACTOR 

STATUS 

QUALIFIED 

FLOWN 

LAUNCH VEHICLE 


Classified 


Air Force 


RCA Astroelectronics Division 


AVAILABILITY 

COST/PROCUREMENT INFORMATION... 


4 . 3 . 3-57 



ATTITUDE CONTROL PROPULSION COMPONENT DATA SHEET 

^.3.3 VALVE, COLD GAS JET 


PROPELLANT 

VACUUM THRUST RANGE 

INLET PRESSURE RANGE 

INLET TEMPERATURE RANGE 

RATED FLOW AT PRESSURE DIFFERENTIAL .. 

RESPONSE - 

OPEN 

CLOSE 

MIN. commanded pulse WIDTH 

(SIGNAL ON TO SIGNAL OFF) 

LIFE 

PRESSURES - 

PROOF 

BURST 

LEAKAGE - 

INTERNAL 

EXTERNAL 

SUPPLY VOLTAGE RANGE 

POWER REQUIREMENTS 

DIELECTRIC STRENGTH 

INSULATION RESISTANCE 


GNo 

8.8 

320 

- 6.6 


_ N 

_ N/cm^ 

toe 

_ »cc/» 


( SCFM 


N/cm^, 

PSIO, 


( 

( 

( 


2.0 


465 


Ibf) 

PSIA) 


20 to Opv 
120 ^~ ' 


.“c 

,°F) 


Vdc. N/cm^ inlet PRESSURE, ^°C 

( PSIA inlet pressure. °f) 

Vdc. N/cm^, °C 

{ PSIA. °F) 

ms 

lO.OOO CYCLES 


N/cm^ ( PSIA) 

N/cm^ ( PSIA) 


< ^ scc/HR OF ^^7 • ~ PSIA^ 

scc/s OF • N/cm^ ( PSIA) 

Vdc 

^ 30 WATTS t 20 Oj. J Opj 


mA MAXIMUM CURRENT LEAKAGE • VOLTS rir.s. Hz 

MOt Vdc 


<10 n,, > 28 


< 10 -8 
ms • 


MAXIMUM VALVE MAGNETIC FIELD DENSITY 


ENERGIZED nT « I m (GAMMA # 6 in) 

DE-ENERGIZED nT • I m (GAMMA • 6 in) 

NOZZLE REF., able FROM VALVE 

INTEGRAL WITH VALVE 


NOZZLE AREA RATIO 


MATERIALS - 
CONSTRUCTION 
SEATS 


CONNECTIONS - 

inlet 

ELECTRICAL 


Nominal 28 VDC 


MASS 


JI.11 '<9 

4.3.3-58 


( 0.2 5 Ibir) 





^ j ATTITUDE CONTROL P 

4.3.3 VALVE, COLD GAS JET 


MANUFACTURER WrtRht Com] 


PART NUMBER 


PROGRAM 

CONTRACTING AGENCY 

PRIME CONTRACTOR 

STATUS 

QUALIFIED 

FLOV^N 

LAUNCH VEHICLE 

AVAILABILITY 


COST/PROCUREMENT INFORMATION 



Ax’S D/E 


Avco Systems Div. 



18 - 24 weeks 


4.3.3-59 



ATTITUDE CONTROL PROPULSION COMPONENT DATA SHEET 

4.3.3 VALVE, COLD GAS JET 


propellant 


Ammonia 


VACUUM THRUST RANGE 


( Ibf) 


inlet pressure range Q -217 H/cm^ 

inlet temperature range 35 to_51^ «>c 

-17.78 to 51.67 ambient 

RATED FLOW AT PRESSURE DIFFERENTIAL .. »cc/» • 


(. 


scfm 


( 0-315 PsiA) 

/95 tol25oc, 
(0 to I’ib'^F) 

N / cm^ vV 

PSID. ®F) 


RESPONSE - 

OPEN 

CLOSE 

MIN. commanded PULSE WIDTH 
(SIGNAL ON TO Signal off ) 

LIFE 

PRESSURES - 

PROOF 

BURST 


15 . 

Vdc. 

N/cm^ inlet PRESSURE, 

^°C 


( 

PSIA INLET PRESSURE. 

°F) 

15 

ms « 

Vdc. 

H/cm^. ®C 




PSIA. ®F) 



mi 

2000 HOURS 


286 

-iM 


N/cm^ 

N/cm^ 


( ^^5 psiA^ 

tT 5 

(_____ PSIA) 


LEAKAGE - 

INTERNAL 

EXTERNAL 

SUPPLY VOLTAGE RANGE 
POWER REQUIREMENTS . . 
DIELECTRIC STRENGTH . 
INSULATiCN RES stance 


2.1 

f> X 10"5 


scc/HR OF 

scc/s OF He 


137 

137 


N/cm2 ( psia)200 psid 

N/cn >2 ( psia )200 psid 


18-28 vac 

i watts « Vdc, °C ( °F ) 

50 mA MAXIMUM CURRENT LEAKAGE .. 500 VOLTS ritis. 60 Hz 

10 M 0 ft 300 vac 


maximum valve MAGNETIC FIELD DENSITY - 

EN-.RGi/rO nT 4 I m (GAMMA • 6 in) 

DE-ENERGIZED nT * I m (GAMMA * 6 in) 


NOZZLE 

NOZZLE AREA RATIO 


REMOVABLE FROM VALVE 
INTEGRAL WITH VALVE 


MATERIALS - 

CONSTRUCTION 

SEATS 

CONNECTIONS - 

INLET 

electrical 

MASS 

* 

OTHER SIGNIFiC.^NT CHARACTERISTICS .... 


Stainless St eel 

i::PR-515-8 


0.11 kg 

Rated Flow at Pressure Diff. 

Biifi f:t E 8 8:18 


Srii'tce 8ia! 



COST/PROCUREMENT INFORMATION. 




4 . 3 . 3-61 



ATTITUDE CONTROL PROPULSION COMPONENT DATA SHEET 

>1.3.3 VALVE, COLO GAS JET 

N 2 , He, GF^ (Freon 14), NH 3 


PROPELLANT 

VACUUM THRUST KANUh . 
INLET PRESSURE RANGE 


27 


INLET TEMPERATURE RANGE ~.4.Q., Jg. 


RATED FLOW AT PRESSURE DIFFERENTIAL 

10 "^ pps 

RESPONSE - 

OPEN 


CLOSE 

MIN. COMMANDED PULSE WIDTH 
(SIGNAL ON TO SIGNAL OFF) . 

LIFE ... 

PRESSURES - 

PROOF 

BURST 

LEAKAGE - 

INTERNAL 


_ N/cm^ 

n .6 


( Ibf) 

( PSIA) 

125 

/-40 to 



8CC/S 9 _ 

1 

N/cm^, 

24 

®C 

( 

SCFM 9 _ 

2 

PSID, 

76 

°F) 

15 

ms a 

Vdc, 

N/cm^ 

INLET 

PRESSURE. 



(_ 

PSIA INLET 

PRESSURE. 

15 

ms 9 

_ Vdc, 

N/cm^. 


°C 




PSIA. 


°F) 


’F) 


2QQQ 


, ms 

, oretw Hours 

. N/cm^ 

, N/cm^ 


. 216 scc/HR OF 

_5 

EXTERNAL 6 X 10 scc/s OF, 


He 

He 


51 

51 


105 

2^ 


N/cm^ (. 
N/cm^ (. 


PSIA) 

PSIA) 


75 

75 


SUPPLY VOLTAGE RANGE 

POWER REQUIREMENTS 

DIELECTRIC STRENGTH 

INSULATION RESISTANCE 

MAXIMUM VALVE MAGNETIC FIELD DENSITY - 

ENERGIZED 

DE-ENERGIZED 

NOZZLE 

NOZZLE AREA RATIO 


Vdc, 


24 


28 Vdc nominal 

2 WATTS 9 26 

50 fflA MAXIMUM CURRENT LEAKAGE 9 

mOa 100 V(jc 

_____ nT 9 I m (GAMMA « 6 in) 
nT e I m (GAMMA • 6 in) 

REMOVABLE FROM VALVE 

INTEGRAL WITH mVE 


_°C ( 

500 


76 

VOLTS rms, 


_ PSIA) 
_PSIA) 

°F) 

60 


-Hz 


Stainless Steel 


MATERIALS - 

CONSTRUCTION 

SEATS EPR 515-8 

CONNECTIONS - 

INLET 

ELECTRICAL 


MASS 


0.11 


>9 


( 0-25 


I bm) 


COST/PROCUREMENT INFORMATION... 



RA.E-B 



Yes 

Yes 


18-24 weeks ARO 


4.3.3-63 


ATTITUDE CONTROL PROPULSION COMPONENT DATA SHEET 

If. 3.3 VALVE, COLD GAS JET 

CF^ (Freon 14) 


PROPELLANT _ 

UiriillM THRIHQT R&NAF 


N 




lb.) 

lyiPT (iQP^^IIRF RANfiP 


N/cm^ 




.. PSIA) 

IMIPT TPUPPRATIIRP RANOF 


°C 



1 

_°F) 

RATED FLOW AT PRESSURE DIFFERENTIAL .. 


scc/s 8 


N/cth^, 

24 

_®c 

4.45 X 10“ PPS Freon 14 


SCFM 8 _ 

5 

PSID, 

76 

_°F) 

RESPONSE - 







fiPf 

30 

ms a 28 

-Vdc, . 

27 N/cm^ 

IMIFT PRFSSURE, °C 




(. 

40 PSIA 

INLET PRESSURE. 76 Op) 

rinsp 

20 

ms a 28 

. Vdc, . 

27 N/cm^ 

24 

®C 




(. 

40 PSIA. 

76 

_°F) 


MIN. COMMANDED PULSE WIDTH 
(SIGNAL ON TO SIGNAL OFF) . 


.ms 


1 

1 

PRESSURES - 

proof 



1 

i ■ 

BURST 



I 

LEAKAGE - 



1 

INTERNAL 

2 

3 X 10 scc/HR OF 

He 

1 

1 

EXTERNAL 


He 

1 

SUPPLY VOLTAGE RANGE 



I 

POWER REQUIREMENTS 


26 vt 


(. 


105 

255 


PSIA) 

PSIA) 


DIELECTRIC STRENGTH 

INSULATION RESISTANCE 

MAXIMUM VALVE MAGNETIC FIELD DENSITY - 

ENERGIZED 

DE-ENERGIZED ’ 

NOZZLE 

NOZZLE AREA RATIO 


41 
41 

24 

« 5 mA MAXIMUM CURRENT LEAKAGE «_ 
5 Mflffl 5QQ Vdc 

_____ nT s I m (GAMMA a 6 in) 

nT « I m (GAMMA ® 6 in) 

REMOVABLE FROM VALVE 

INTEGRAL WITH VALVE 


N/cm^ (. 
N/cm^ (. 


60 

60 


PSIA) 

PSIA) 


_ °c ( 76 

5Q0 VOLTS rms, 


.Hz 


Stainless steel 


materials - 

CONSTRUCTION 

seats E. PR ,._5 1 . 5 , - 8. 

CONNECTIONS - 

INLET 

ELECTRICAL 

MASS 

OTHER SIGNIFICANT CHARACTERISTICS ... 


.498 




( 


1.10 


_l btn) 


Fil*^ration requirements - 5 microns s.s. 


ATTITUDE CONTROL P 
4.3.3 VALVE, COLD GAS JET 



ELMS 



18-24 weeks ARO 



4 . 3 » 3-”65 



ATTITUDE CONTROL PROPULSION COMPONENT DATA SHEET 

4.3.3 VALVE, COLD GAS JET 


N/cm^,. 
PSID, . 


. Vdc, 


(, 


Vdc, 


(. 


GN„, GHe 

PROPELLANT = 

VACUUM THRUST RANGE ^ 

INLET PRESSURE RANGE N/cm^ 

I NLET TEMPERATURE RANGE "C 

RATED FLOW AT PRESSURE DIFFERENTIAL .. scc/s ® 

( SCFM e 

RESPONSE - 

OPEN 20 ms 9 

CLOSE -Q ms « 

MIN. COMMANDED PULSE WIDTH 

(SIGNAL ON TO SIGNAL OFF) m 

life 5 X lO ^YCLES 

PRESSURES - 

PROOF 147 N/cm^ 

BURST ■ 182 N/cm^ 

LEAKAGE - 

INTERNAL 2 scc/HR OF He 

EXTERNAL 5 x 10~^ scc/s OF 

SUPPLY VOLTAGE RANGE 28 Vdc 

POWER REQUIREMENTS WATTS « _ 

DIELECTRIC STRENGTH .5 mA MAXIMUM CURRENT LEAKAGE 

INSULATION RESISTANCE Mfla __50£_ Vdc 

MAXIMUM VALVE MAGNETIC FIELD DENSITY - 

ENERGIZED nT « I m (GAMMA « 6 in) 

OE-ENERGIZEO ■ nT « I m (GAMMA e 6 in) 

NOZZLE REMOVABLE FROM VALVE 

INTEGRAL WITH VALVE 

NOZZLE AREA RATIO .... 

MATERIALS - _ 

CONSTRUCTION Steel 

SEATS Fluorosilicone 

CONNECTIONS - 

INLET ^ ^ 

ELECTRICAL ^ 

MASS 0*^7 kQ 


.05 


Ibx) 


_ PSIA) 
-°F) 


»F) 


N/cm^ INLET PRESSURE,. 
PSIA INLET PRESSURE, _ 
N/cm^, ®C 


PSIA, 


’f) 


(- 


214 


PSIA) 


( 264 PSIA) 


_°c 

_°F) 


JiS_ 




N/cm^ (. 
N/cm^ {. 


PSIA) 


PSIA) 


Vdc, 


'’C (. 


'F) 


500 VOLTS rms, 60 hz 


0.60 


I bm) 


4.3.3-66 


ATTITUDE CONTROL PROPULSION COMPONENT DATA SHEET 

>[.4. I TRANSDUCER, PRESSURE 


MANUFACTURER Bourns, Inc. 
MODEL NO. 2309 


PART NUMBER 


2023090400 


(56) 




PROGRAM..... 

CONTRACTING AGENCY 


PRIME CONTRACTOR 

STATUS 

QUALIFIED Yes — _ 

FLOWN 

LAUNCH VEHICLE ! 

AVAILABILITY .P.2-1 ^7? 


COST/ PROCUREMENT INFORMATION... l_tp_5 units - $825 


4.4. 1-1 


ATTITUDE CONTROL PROPULSION COMPONENT DATA SHEET 

11.4.1 TRANSDUCER, PRESSURE 


OPERATING PRINCIPLE 

DESIGN USE 

OPERATING PRESSURE RANGE 

OPERATING TEMPERATURE RANGE 

OUTPUT VOLTAGE RANGE 

TIME CONSTANT 

DEAD VOLUME 

THERMAL SENSITIVITY SHIFT 

THERMAL ZERO SHIFT 

LINEARITY 

HYSTERESIS 

REPEATABILITY 

ACCELERATION ERROR i 

VIBRATION ERROR 

LIFE 

SUPPLY VOLTAGE RANGE 

SUPPLY CURRENT RANGE 

INSULATION resistance 

OUTPUT IMPEDENCE 

OUTPUT REGULATION 

PROOF PRESSURE 

BURST PRESSURE 

EXTERNAL LEAKAGE 

MATERIALS 

MOUNTING PROVISIONS 

CONNECTIONS - 

ELECTRICAL 

PRESSURE 

MASS 

OTHER SIGNIFICANT CHARACTERISTICS 


Rugged. 

variable reluctance 

from 

sens< 

0 - 34 

N/cm^ 

TO - 50 


.PSIA) 

53 to 933 °c 

( -65 to 

+200 

.°F) 

Q-.r-.5 

Vdc 





sec 





cm^ 

( 


Jn3) 

± 

% Q? FULL SCALE/°C 




+ 

% OF FULL SCALE/“C 




± .50 

_ % OF FULL SCALE 




± .50 

__ i OF FULL SCALE 




T .50 

__ % OF FULL SCALE 




.05 

_ i OF FULL SCALE/G 




.05 

% OF FULL SCALE/G 




100,000 

CYCLES 




22-32 

VOLTS dc 





AMPERES 




100 

Mfi ffl 50 Vdc 




50 

Ohms 





_ % CHANGE IN OUTPUT OVER 

THE FULL RANGE OF 


INPUT VOLTAGE 





N/cm^ 

( 


PSIA) 


N/cm^ 

( 


PSIA) 


scc/s OF ffl 


. N/cm^ 



( 


. PSIA) 



Rpndiv PT1H-8-4P 

Per MS 

33656-4 Style E 





kg 




Ibm) 


ORIGINAL PAGE IS 
OE POOR QUALITY 



ATTITUDE CONTROL PROPULSION COMPONENT DATA SHEET 

4.4.1 TRANSDUCER, PRESSURE 


Gould, Inc. 

MANUFACTURER Statham Instrtunents Div. (34 ~) 


PART NUMBER PA850-150-^17575 


PROGRAM. . . . ; 

CONTRACTING AGENCY 
PRIME CONTRACTOR. . 
STATUS 

QUALIFIED 

FLOWN... 

LAUNCH VEHICLE. 

availability. 


. Minuteman III, PSRE 
USAF 


Aerospace 


Yes 

Yes 

Minuteman III 


COST/PROCUREMENT INFORMATION... 


'V 

V ' < 


\ 


4. 4. 1-3 


ATTITUDE CONTROL PROPULSION COMPONENT DATA SHEET 

4.4.1 TRANSDUCER, PRESSURE 


OPERATING PRINCIPLE 

DESIGN USE 

OPERATING PRESSURE RANGE .. 
OPERATING TEMPERATURE RANGE 

OUTPUT voltage range 

TIME CONSTANT 

DEAD VOLUME 

THERMAL SENSITIVITY SHIFT . 

THERMAL ZERO SHIFT 

LINEARITY 

HYSTERESIS 

REPEATABILITY 

ACCELERATION ERROR 

VIBRATION ERROR 

LIFE 

SUPPLY VOLTAGE RANGE 

SUPPLY CURRENT RANGE 

INSULATION RESISTANCE 

OUTPUT IMPEDENCE 

OUTPUT REGULATION 

PROOF PRESSURE 

BURST PRESSURE 

EXTERNAL LEAKAGE 

MATERIALS 

MOUNTING PROVISIONS 

CONNECTIONS - 

ELECTRICAL 

PRESSURE 

MASS 


Strain eaee 

Vacuum denosted thin 

film 



103 

N/cm^ 

( 

150 

.PSIA) 

-18to+178 

°C 

(0 

to +350 

.°n 

0-50 in 

.Vdc 




< .001 

. sec 




3x10"^ 

.cm^ 

( 

.02 

-in®) 

±.009 

,% OF FULL SCALE/°C 




+.009 

, % OF FULL SCALE/“C 




iJL.3 

% OF FULL SCALE 




± 0.25 

$ OF FULL SCALE 




0.15 

% OF FULL SCALE 




.^1 .01 

OF FULL SCALE/G 




_< .01 

i OF FULL SCALE/G 




UnlimitedcYCLEs 




20 

.VOLTS dc 




.015 

. AMPERES 




1000 

mD ® 50 

Vdc 



1000 

. Ohms 




N/A 

, % CHANGE IN OUTPUT 

OVER THE 

FULL RANGE OF 


INPUT VOLTAGE 




206 

. N/cm^ 

( 

300 

PSIA) 

689 

N/cm^ 

( 

1000 

PSIA) 

1 X 10 ‘- 

scc/s OF 

e 





( __ 

300 PSIA) 


17-7, 17' 

-4 300 series 

stainless steel 


integral flange 

NAS 1599 

5/16 - 24 external 

.054 

kg 


( -12 

1 bm) 


OTHER SIGNIFICANT CHARACTERISTICS ... 

Transducer utilizes all welded internal construction without solder. 
Outer case is all electron beam welded, hermetically sealed, stainless 
steel construction. 




4. 4. 1-4 


ATTITUDE CONTROL PROPULSION COMPONENT DATA SHEET 

4.4.1 TRANSDUCER, PRESSURE 



Gould, Inc. 

MANUFACTURER Statham Instruments Dlv. (34) 


PA493 Thin Film Amplibridge 
PART NUMBER Pressure Transducer 


PROGRAM. . . 


Delta 


CONTRACTING AGENCY TRW Systems Group 


PRIME CONTRACTOR 

STATUS 

QUALIFIED 

FLOWN 

LAUNCH VEHICLE 

AVAILABILITY 


NASA 


by customer 


Delta 




n 


4.4. 1-5 


COST/PROCUREMENT INFORMATION... 



ATTITUDE CONTROL PROPULSION COMPONENT DATA SHEET 

11.4.1 TRANSDUCER, PRESSURE 


OPERATING PRINCIPLE 

DESIGN USE 

OPERATING PRESSURE RANGE ... 
OPERATING TEMPERATURE RANGE 

OUTPUT VOLTAGE RANGE 

TIME CONSTANT 

DEAD VOLUME 

THERMAL SENSITIVITY SHIFT .. 

THERMAL ZERO SHIFT 

LINEARITY 

HYSTERESIS 

REPEATABILITY 

ACCELERATION ERROR 

VIBRATION ERROR 

LIFE 

SUPPLY VOLTAGE RANGE 

SUPPLY CURRENT RANGE 

INSULATION RESISTANCE 

OUTPUT IMPEOENCE 

S 

OUTPUT REGULATION 


PROOF PRESSURE .. 
BURST PRESSURE .. 
EXTERNAL LEAKAGE 


MATERIALS 

MOUNTING PROVISIONS 
CONNECTIONS - 


ELECTRICAL 
PRESSURE .. 


S tra in gage 

Vacuum deposited thin film and amplibrldg e 
Tst , , electronics 200 ..... 


137 

ej-eccroi 

. N/cm^ 

-7 to 93 

/>c 

-05 

.Vdc 

.002 

sec 

6x10-7 

.cm^ 


OF FULL SCALE/°C 

*± 

% OF FULL SCALE/°C 


% OF FULL SCALE 


% OF FULL SCALE 

** 


± 

% OF FULL SCALE 

0.01 

% OF FULL SCALE/G 

0.01 

% OF FULL SCALE/G 

xm. X xinx tz 0 d Q Y Q £ 3 

25-31 

VOLTS dc 

.015 . 

•AMPERES 

100 


100 

Ohms 

•kit 

% CHANGE IN OUTPUT 

INPUT VOLTAGE 

275 

N/cm^ 

3447 

N/cm^ 

1x10-8 

scc/s OF Hg 


( 20 to 2 00 


400 


N/cm2 ( 5000 

1x10^^ scc/s OF He ^ 275 

( PSIA) 

17-4 PH exposed to the pressure media 


none 


Per MIL-C-26482 

7/16-20 external fitting per MS33656E4 
.15 , ■ , .35 


OTHER SIGNIFICANT CHARACTERISTICS 


* Output shall fall within a i0.87o error band from the straight line 
between 0 VDC and 5.0 VDC over the compensated temperature range of 
-7° to 93° C. 


** The output will not vary by more than ±0.8% from the straight line from 


0 VDC and 5.0 VDC and shall include the effect of non-linearity, hysteresis,5|- 


; repeatability, regulation, and end points. 


ATTITUDE CONTROL P 

ll.lt. I TRAHSDUCER. PRESSURE 





ATTITUDE CONTROL PROPULSION COMPONENT DATA SHEET 

11.4.1 TRANSDUCER, PRESSURE 


OPERATING PRINCIPLE 

DESIGN USE 

OPERATING PRESSURE RANGE .. 
OPERATING TEMPERATURE RANGE 

OUTPUT VOLTAGE RANGE 

TIME CONSTANT 

DEAD VOLUME 

THERMAL SENSITIVITY SHIFT . 

THERMAL ZERO SHIFT 

LINEARITY 

HYSTERESIS 

REPEATABILITY 

ACCELERATION ERROR 

VIBRATION ERROR 

LIFE 

SUPPLY VOLTAGE RANGE 

SUPPLY CURRENT RANGE 

INSULATION RESISTANCE 

OUTPUT IMPEDENCE 

OUTPUT REGULATION 


s_t;EaiD -gage 

Vacuum deposited thin film strain g a ge and 
0-206 ampllbrldge^ e^egsgonlos 

+ 1 to +74 Op ( 32 to 165 °f) 

Vdc 

.001 sec 

^ X 10 cn,3 ( , 05 in^) 

*,± % OF FULL SCALE/°C 

*± % OF FULL SCALE/°C 

±uLO »5 % OF FULL SCALE 

i<0.2 % OF FULL SCALE 

% OF FULL SCALE 

% OF FULL SCALE/G 

< Q » I % OF FULL SCALE/G 

U nlimited cycles 

+12 VOLTS dc 

AMPERES 

100 mO ® 50 Vdc 

IQQ Ohms 

n.T i CHANGE IN OUTPUT OVER THE FULL RANGE OF 
INPUT VOLTAGE 


PROOF PRESSURE 150% ES N/ctn^ ( PSIA) 

BURST PRESSURE N/ctn^ ( PSIA) 

_g 

EXTERNAL LEAKAGE scc/s OF @ 3171 N/cm^ 

( 7500 PSIA) 

MATERIALS 17-4 PH and 300 stainless steel exposed to 

pressure media 

MOUNTING PROVISIONS J>. yQyi . ded by . u s er 

CONNECTIONS - 

ELECTRICAL Mates w ith M S31 1 6 - -lU r .6S 

PRESSURE 9/16 - 18 stainless steel tube 

MASS kg ( - Ibm) 

OTHER SIGNIFICANT CHARACTERISTICS ... 

*The output voltage at 0°C and +74° C shall be within + 1% FS output of 

the corresponding value at 25° C and shall repeat within + 0.2% after a 
288 hour soak at 94° C. ~ 






4. 4. 1-8 



ATTITUOE CONTROL PROPULSION COMPONENT DATA SHEET 

II. It. I TRANSDUCER, PRESSURE 


Gould Inc. 

MANUFACTURER Statham Instruments Div. (34) 


PART NUMBER PA4062 


V PROGRAM 

CONTRACTING AGENCY 

PRIME CONTRACTOR.. 

STATUS 

QUALIFIED 

FLOWN.. 

LAUNCH VEHICLE 

AVAILABILITY 


FLT- SA T-COy 

TRW Systems Group 

USAF 


Yes 


COST/ PROCUREMENT INFORMATION . - 






4.4. 1-9 


ATTITUDE CONTROL PROPULSION COMPONENT DATA SHEET 

4.4.1 TRANSDUCER, PRESSURE 


OPERATING PR I NCI 


PLE Strain gage 


Vacuum deposited thin film & amp ljbridge. 
eleg^g°ni cs^., 


( 


4 to 50 °c 


400 

4 to 120 


PSIA) 

Op) 


DESIGN USE 

OPERATING PRESSURE RANGE 

OPERATING TEMPERATURE RANGE .... 

OUTPUT VOLTAGE RANGE 

TIME CONSTANT 

DEAD VOLUME 

THERMAL SENSITIVITY SHIFT * 

THERMAL ZERO SHIFT 

LINEARITY 

HYSTERESIS 

REPEATABILITY 

ACCELERATION ERROR 

VIBRATION ERROR 

LIFE 

SUPPLY VOLTAGE RANGE 

SUPPLY CURRENT RANGE 

INSULATION RESISTANCE 

OUTPUT IMPEDENCE 

OUTPUT REGULATION 

PROOF PRESSURE 

BURST PRESSURE 

EXTERNAL LEAKAGE 


MATERIALS 

MOUNTING PROVISIONS Provided hy.-user 

oANMPrTinN^ - 

ELECTRICAL Mates with NAS 1655~10 plug 

PRESSURE — MS33656- E 4 .. 

MASS kg ( — 

OTHER SIGNIFICANT CHARACTERISTICS ... : 

*Output shall fall within a 1.8%. error band from the straight line between ^ 

0 VDC and 5.0 VDC over the compensated temperature range from 4°C to 50° C| 

**The output will not vary by more than + 0.8% from the straight line between 
0 VDC and 5.0 VDC and shall include the effects of non-linearity, hysteresis 


0-5 

.Vdc 





sec 




. 6 X 10"^ 

.cm® 

( 

.04 

Jn®) 

. * 

% OF FULL SCALE/°C 




. * ± 

% OF FULL SCALE/°C 




** 





. -i- 

i OF FULL SCALE 




** + 

t OF FULL SCALE 




.** + 

% OF FULL SCALE 




0.01 

% OF FULL SCALE/6 




0.01 

t OF FULL SCALE/G 




Unlimited 

CYCLES 




22-32 

.VOLTS dc 




.010 

AMPERES nominal 




100 

Mf) B 50 Vdc 




150 

Ohms 




** 

i CHANGE IN OUTPUT OVER 

THE 

FULL RANGE OF 


INPUT VOLTAGE 




413 

N/cm® 

( 

600 

PSIA) 

3447 

N/cm^ 

{ 

>5000 

PSIA) 

1 V 10"^ 

SCC/S OF til 


275 N/cm2 




{ _ 

400 PSIA) 


17-4 PH exposed to pressure 

media 



I bin) 


repeatability, regulation, and end points. 

4.4.1-10 


ATTITUDE CONTROL PROPULSION COMPONENT DATA SHEET 

4.1^. I TRANSDUCER, PRESSURE 


MANUFACTURER Rosemount, Inc. (49) 


PART NUMBER 


program Celesco Glide Bomb 

CONTRACTING AGENCY. 


PRIME CONTRACTOR 


Celesco 


STATUS 

QUALIFIED 

FLOWN . y&s 

LAUNCH VEHICLE 

AVAILABILITY 

COST/PROCUREMENT INFORMATION... 


4.4.1-11 



ATTITUDE CONTROL PROPULSION COMPONENT DATA SHEET 

11.14.1 TRANSDUCER, PRESSURE 


OPERATING PRINCIPLE 

DESIGN USE 

OPERATING PRESSURE RANGE 

OPERATING TEMPERATURE RANGE 

OUTPUT VOLTAGE RANGE 

TIME CONSTANT 

DEAD VOLUME 

THERMAL SENSITIVITY SHIFT 

THERMAL ZERO SHIFT 

LINEARITY 

HYSTERESIS 

REPEATABILITY 

ACCELERATION ERROR 

VIBRATION ERROR 

LIFE 

SUPPLY VOLTAGE RANGE 

SUPPLY CURRENT RANGE 

INSULATION RESISTANCE 

OUTPUT IMPEDENCE 

OUTPUT REGULATION 

PROOF PRESSURE 

BURST PRESSURE 

EXTERNAL LEAKAGE 

MATERIALS 

MOUNTING PROVISIONS 

CONNECTIONS - 

ELECTRICAL 

PRESSURE 

MASS 

OTHER SIGNIFICANT CHARACTERISTICS 


Capacitive 


Pressur 

e measurement 




3-344 

. N/cm^ 

{_ 

5-500 

.PSIA) 

-53 to 

. 3 Compensated 
C 0 t*o 

( 

-65 to +200 

,®F) 

0-5 

.vdc 150“ F 




5 






. sec 




1.6 

.cm^ 

( 

0.1 

Jn3) 

± 

.% OF FULL SCALE/°C 




+ 

, % OF FULL SCALE/°C 




± 0.1 

% OF FULL SCALE 




I 0.4 

% OF FULL SCALE 




± 0.2 

% OF FULL SCALE 




0.02 

% OF FULL SCALE/G 

.005 psi whichever 


is 

gre 

ater 


0.04 

, % OF FULL SCALE/G 




>100,000 

CYCLES 




22-32 

.VOLTS dc 




21 

, AMPERES max 




100 

MD 0 100 Vdc 



10 

, Ohms 




0.1 

% CHANGE IN OUTPUT OVER THE 

FULL RANGE OF 


INPUT VOLTAGE 





N/cm^ 

( 


PSIA) 

551 

N/cm^ 

( 

800 

PSIA) 

1 X 10“^ 

scc/s OF 

§ 

H/cm2 




( _ 

15 PS 1 A ) 


304 SS 

& N. Span C 




By pressure fitting or 

strapped down 


Mates with PT06- 10-65 mating plug 

MS33656- 

•4 





SLJ2L kg ( .4375 Ibm) 


4.4.1-12 


ATTITUDE CONTROL PROPULSION COMPONENT DATA SHEET 

4.1^. I TRANSDUCER. PRESSURE 


Gould, Inc. 

MANUFACTURER Statham Instruments Div. (34 ) 


PART NUMBER PA 4064 


PROGRAM 

CONTRACTING AGENCY 

PRIME CONTRACTOR 

STATUS 

QUALIFIED 

FLOWH 


LAUNCll VEHICLE. 
AVAILABILITY 


• • 


Defense Satellite Commtinications System (PS CS ) 

TRW Systems 

USAF 

Yes , ,, , 

Yes. DSCS 1 and 2 

Titan 3C 


COST/PROCUREMENT INFORMATION... 


ATTITUDE CONTROL PROPULSION COMPONENT DATA SHEET 

1^.4. 1 TRANSDUCER, PRESSURE 


OPERATING PRINCIPLE 

DESIGN USE 

OPERATING PRESSURE RANGE 

OPERATING TEMPERATURE RANGE 

OUTPUT VOLTAGE RANGE 

TIME CONSTANT 

DEAD VOLUME 

THERMAL SENSITIVITY SHIFT 

THERMAL ZERO SHIFT 

LINEARITY 

HYSTERESIS 

REPEATABILITY .** 

ACCELERATION ERROR 

VIBRATION ERROR 

LIFE 

SUPPLY VOLTAGE RANGE 

SUPPLY CURRENT RANGE 

INSULATION RESISTANCE 

OUTPUT IMPEDENCE 

OUTPUT REGULATION 

PROOF PRESSURE 

BURST PRESSURE 

EXTERNAL LEAKAGE 

MATERIALS 

MOUNTING PROVISIONS 

CONNECTIONS - 

ELECTRICAL 

PRESSURE 

MASS 


Strain gage 



Vacuum 

deposited thin film & amplibridge 


eiectronxcs 





413 

N/cm^ 

{ 

600 

.PSIA) 


4 to 50 

°C 

( 

40 to 120 

.°F) 


5 

.Vdc 





.001 

sec 




. 6 

X 10“^ 

ctn^ 

( 

.04 

_ in^) 

* 

+ 

,% OF FULL SCALE/°C 



* 

± 

% OF FULL SCALE/°C 



** 







+ 

% OF FULL 

SCALE 



** 

i 

i OF FULL 

SCALE 



** 

± 

% OF FULL 

SCALE 




.01 

% OF FULL SCALE/G 



. 

.01 

"/. OF FULL SCALE/G 



Unlimited 

CYCLES 





22-32 

.VOLTS dc 





.010 

AMPERES 





100 

MO ® 

50 Vdc 




150 

Ohms 




** 


% CHANGE 

IN OUTPUT OVER THE 

FULL RANGE OF 



INPUT VOLTAGE 





620 

N/cm^ 

( 

900 

PSIA) 


3447 

N/cm^ 

{ 

5000 

PSIA) 


1 X 10’^ 

see/ s OF _ 

He 

. ® 

N/cm^ 





( _ 

600 PSIA) 



17-4 PH exposed 

to pressure 

media 



provided by user. 

mates with NAS1655-10 plug 
MS 33656 -E4 

kg 


( 


.36 


) bm ) 


OTHER SIGNIFICANT CHARACTERISTICS ... 

'’^Output shall fall within a + 1.8% error band from the straight line 
between 0 VDC and 5.0 VDC over the compensated temp, range of 4°C to 50° C. i 

*^The output will not vary by more than + 0.87o from the straight line between 
OVDC and 5.0 VDC and shall include the effect of non-linearity, hysteresis, 
repeatability, regulation, and end points. 

4.4.1-14 


ATTITUDE CONTROL, PROPULSION COMPONENT DATA SHEET 

4.4.1 TRANSDUCER. PRESSURE 


MANUFACTURER 


PART NUMBER 


Gould, Inc. 

Statham Instruments Div. (34) 


S53 Thin Film Amplibridge 
PvpRRiir p^ Transdtiping Systein 



PROGRAM 

CONTRACTING AGENCY 

PRIME CONTRACTOR 

STATUS 

QUALIFIED 

FLOWN 

LAUNCH VEHICLE 

AVAILABILITY. 


Spartan 

McDonnel Douglas Corp. 
USAF 


Yes 


Spartan 


4.4.1-15 


COST/PROCUREMENT INFORMATION... 



ATTITUDE CONTROL PROPULSION COMPONENT DATA SHEET 

4.4.1 TRANSDUCER, PRESSURE 

OPERATING PRINCIPLE -Stra l ll . ga g e 

ygg Vacuiam deposited thin film with remote 

OPERATING P.ES»E .0- 1378. 2068, aiopllbrldge^ g^ gcggSB ^c s^,^^ 

OPERATING TEMPERATURE RANGE + 15tO+176 °C ( +60 tO +350 °F) 

OUTPUT VOLTAGE RANGE __®I^___Vdc 

TIME CONSTANT • QQI sec 

DEAD VOLUME - 3 . X_1 0 _cm® ( sj02 iti^) 

THERMAL SENSITIVITY SHIFT . * A % OF FULL SCALE/°C 

THERMAL ZERO SHIFT _± % OF FULL SCALE/°C 

LINEARITY i % OF FULL SCALE 

HYSTERESIS A % OF FULL SCALE 

REPEATABILITY ^ ‘ ^ % OF FULL SCALE 

ACCELERATION ERROR 1.22: % OF FULL SCALE/6 

VIBRATION ERROR jQJ % OF FULL SCALE/G 

life U nlimited cycles 

SUPPLY VOLTAGE RANGE 25-31 ypLiS dc 

SUPPLY CURRENT RANGE . 020 AMPERES 

INSULATION RESISTANCE 2:22 Mfi @ 22 Vdc 

150 

OUTPUT IMPEDENCE Ohms 

OUTPUT REGULATION ____l22_ /p CHANGE IN OUTPUT OVER THE FULL RANGE OF 

INPUT VOLTAGE 

PROOF PRESSURE N/cm^ ( PSIA) 

BURST PRESSURE 3^73 N/cm^ ( 12,000 PS|A) 

“ 8 

external LEAKAGE ^ ^2 scc/s OF 52 @ N/cm^ 

( FS PSIA) 

^^jggi^LS 17-4 PH stainless steel exposed to pressure media 

MOUNTING PROVISIONS 

CONNECTIONS - 

ELECTRICAL 1130052 receptacle 

7/ 16-20 external per MS33656E4 

MASS -kg { ^ >bm) 

OTHER SIGNIFICANT CHARACTERISTICS ... 

^Combined errors will not exceed + 3.5% from a straight line between 0 VDC 
and 5.0 VDC with the pressure sensor operating at temperature up to 350° F 
and the amplifier temperatiore up to 150° F. 


4.4.1-16 




ATTITUDE CONTROL PROP 

It. 4. 2 TRANSDUCER, TEMPERATURE 



MANUFACTURER Rosemount, Inc. 


PART NUMBER 171 Series 



I PROGRAM 

CONTRACTING AGENCY 
PRIME CONTRACTOR.. 



STATUS 

QUALIFIED 

FLOWN 

LAUNCH VEHICLE 

AVAILABILITY 

COST/PROCUREMENT INFORMATION. . . 


COMPONENT DATA SHEET 


(49) 



Yes 

60 days ARO 

1 to 2 units - $315- $365 depending 
on style and no. of elements 

4.4. 2-1 



ATTITUDE CONTROL PROPULSION COMPONENT DATA SHEET 

4.4.2 TRANSDUCER, TEMPERATURE 


TYPE 

DESIGN USE 

TEMPERATURE MEASUREMENT RANGE 


Pressure insensitive temperature sensor 
Precision ocean temperature measurement 

- 2 to +35 of ^ +28 to j 


SENSITIVITY. _± (± °F) 

ERROR BAND 

THERMAL TIME CONSTANT sec 

SUPPLY VOLTAGE RANGE Vdc 

NOMINAL RESISTANCE * H °C ( °F) 

MAXIMUM CONTINUOUS CURRENT AMPERES 


DIELECTRIC STRENGTH 

INSULATION RESISTANCE 

MOUNTING PROVISIONS 

MATERIAL 

CONNECTION-ELECTRICAL 


mA MAXIMUM CURRENT LEAKAGE 

fii VOLTS rms, Hz 

mO ® Vdc 

Ceramic insulation in a strain free manner 


Platinum wire 


MASS 


kg 


Ibm 


OTHER S I GN I F I CANT CHARACTER I ST I CS. . , 


RESISTANCE-TEMPERATURE 

RELATIONSHIP 


Temperature 

•c 

Resistance 

(Ohms) 

Interchangeability 
(±£7) (i'C) 

-2 

91. 91 

0.2 

0.54 

0 

92, 65 

0.2 

0.54 

5 

94, 49 

0.2 

0. 54 

10 

96. 33 

0.2 

0.54 

15 

98. 17 

0.2 

0.54 

20 

100.00 

0.2 

0.55 

25 

101.83 

0.2 

0.55 

30 

103. 66 

0.2 

0.55 

35 

105. 48 

0. 2 

0.55 


Vb 


V, - 







i 



4. 4. 2-2 


ATTITUDE CONTROL PROPULSION COMPONENT DATA SHEET 

4.4.2 TRANSDUCER, TEMPERATURE 


MANUFACTURER Rosemount. Inc. 


PART NUMBER 118ME 



PROGRAM AEPIIo 

CONTRACTING AGENCY 


PRIME CONTRACTOR 

STATUS 

QUALIFIED 

FLOWN 

LAUNCH VEHICLE 

AVAILABILITY 

COST/PROCUREMENT INFORMATION.. 


Yes 


Standard models in stock. Non-standard 

model 12 weeks AKU 

1 to 2 units - $149 


>>•? 


4. 4. 2-3 



ATTITUDE CONTROL PROPULSION COMPONENT DATA SHEET 

4.^.2 TRANSDUCER, TEMPERATURE 


TYPE 

DESIGN USE 

TEMPERATURE MEASUREMENT RANGE 

SENSITIVITY 

ERROR BAND 

THERMAL TIME CONSTANT 

SUPPLY VOLTAGE RANGE 

NOMINAL RESISTANCE 

MAXIMUM CONTINUOUS CURRENT 

DIELECTRIC STRENGTH 


Platinum Resistance Temperature Sensor 
General purpose surface sensor 


-200 to 

±0.04 oc 


( -328 to^^ F^ 
l ± 32 °F) 

( ®F) 


0.5 


sec 


Vdc 

n® °C ( 

AMPERES 

mA MAXIMUM CURRENT LEAKAGE 

@ VOLTS rms, Hz 


insulation RESISTANCE 

MOUNTING PROVISIONS 

MATERIAL 

CONNECTION-ELECTRICAL 

MASS 

OTHER SIGNIFICANT CHARACTERISTICS... 


mH ® Vdc 

Cementing or clamping to a surface 

pure platinum wire fully annealed after mounting 


• QIQ kg ,022 I 


4. 4. 2-4 


ATTITUDE CONTROL PROPULSION COMPONENT DATA SHEET 

4.H.2 TRANSDUCER, TEMPERATURE 



PROGRAM 

CONTRACTING AGENCY 

PRIME CONTRACTOR 

STATUS 

QUALIFIED 

FLOWN 

LAUNCH VEHICLE 

AVAILABILITY 


Skylab 


Yes 




Saturn 


6 to 10 weeks ARO 


1-2 units - $300 



COST/PROCUREMENT INFORMATION... 



ATTITUDE CONTROL PROPULSION COMPONENT DATA SHEET 

4.4.2 TRANSDUCER, TEMPERATURE 


TYPE 

DESIGN USE 

TEMPERATURE MEASUREMENT RANGE 

SENSITIVITY 

ERROR BAND 

THERMAL TIME CONSTANT 

SUPPLY VOLTAGE RANGE 

NOMINAL RESISTANCE 

MAXIMUM CONTINUOUS CURRENT ... 
DIELECTRIC STRENGTH 


INSULATION RESISTANCE 

MOUNTING PROVISIONS 

MATERIAL 

CONNECTION-ELECTRICAL 

MASS 

OTHER SIGNIFICANT CHARACTERISTICS.. 


Platinum resistance temperature sensor 

Measure fluid temperature inside small lit 

-100 to , -148 to ^. 2? 

_± ®C (± °F) 

0.04 0(. ( 32 Op) 

2 sec 

Vdc 

°c ( °F) 

AMPERES 

mA MAXIMUM CURRENT LEAKAGE 

@ VOLTS rms, Hz 

10 mQ ® IQO Vdc 

Stainless steel and a silver brazing alloj 


1 bm 

TEMPERATURE (°C) 


RESISTANCE (OHMS) 


RESISTANCE-TEMPERATURE RELATIONSHIP 

*Denotes physical calibration point, interchangeable 
to ±0. 50 ohms (±1. 25°C). 


-100, 00 

59. 72 

- 80. 00 

67. 91 

- CO. 00 

76. 02 

- 40. 00 

84. 07 

- 20. 00 

92. 06 

0. 00* 

100. 00* 

20. 00 

107. 88 

40. 00 

115, 72 

60. 00 

12.3. 50 

80, 00 

131. 24 

100. 00 

138. 94 

140. 00 

154. 18 

180. 00 

169. 24 

220. 00 

184. 11 


4.4. 2-6 





ATTITUDE CONTROL PROPULSION COMPONENT DATA SHEET 

4.4.2 TRANSDUCER, TEMPERATURE 



PROGRAM 

CONTRACTING AGENCY 

PRIME CONTRACTOR 

STATUS 

QUALIFIED . yes 

FLOWN 

LAUNCH VEHICLE 

AVAILABILITY 6 to 8 weeks ARO 

1 to 2 units - $112 


COST/PROCUREMENT INFORMATION... 



ATTITUDE CONTROL PROPULSION COMPONENT DATA SHEET 

4.4.2 TRANSDUCER, TEMPERATURE 


TYPE 

DESIGN USE 

TEMPERATURE MEASUREMENT RANGE 

SENSITIVITY 

ERROR BAND 

THERMAL TIME CONSTANT 

SUPPLY VOLTAGE RANGE 

NOMINAL RESISTANCE 

MAXIMUM CONTINUOUS CURRENT 

DIELECTRIC STRENGTH 


Platinum resistance 

temperature sensor 

General purpose miniature size sensor 

-260 to '^ 0 ^^ 

/Qt 500 

^ -436 to opj 

± 0.04 oc 

(± 32 opl 

°C 

( °F) 


3.0 sec 

Vdc 

n @ °C ( °F) 

AMPERES 

mA MAXIMUM CURRENT LEAKAGE 

@ VOLTS rms, Hz 


INSULATION RESISTANCE 

MOUNTING PROVISIONS ........... 

MATERIAL 

CONNECTION-ELECTRICAL 

MASS 

OTHER SIGNIFICANT CHARACTERISTICS... 


10 mH @ 100 Vdc 

Cementing or clamping to a surface 


.004 


kg 



008 



4.4. 2-8 



t I 



PRIME CONTRACTOR... 

STATUS 

QUALIFIED 

FLOWN 

LAUNCH VEHICLE 

AVAILABILITY 

COST/PROCUREMENT INFORMATION 



4 weeks ARO for small quantities 
1 to 2 units - $110 


4.4. 2-9 


ATTITUDE CONTROL PROPULSION COMPONENT DATA SHEET 

4.4.2 TRANSDUCER, TEMPERATURE 

type Platinum resistance temperature sensor 

DESIGN USE — — 

TEMPERATURE MEASUREMENT RANGE 


SENSITIVITY 

ERROR BAND 

THERMAL TIME CONSTANT 

SUPPLY VOLTAGE RANGE 

NOMINAL RESISTANCE 

MAXIMUM CONTINUOUS CURRENT .... 
DIELECTRIC STRENGTH 

INSULATION RESISTANCE 

MOUNTING PROVISIONS 

MATERIAL 

CONNECTION-ELECTRICAL 

MASS 

OTHER SIGNIFICANT CHARACTERISTICS 




,r.tur, rC) MIlUWItllA 


-20 to 320 Or 
, 0 , 04 0/. 


^ -4 to 608 
36 


(i 


(. 


®F) 


3;0 .ec 

Vdc 

Q « , 

.002 AMPERES 


“C ( 


’F) 


mA MAXIMUM CURRENT LEAKAGE 
VOLTS rms, Hz 


50 , Mft § 150 


Vdc 


Fully __annea led, reference grade platinum wir e 


.45 


kg 


1.0 I biB shipping weight 


-20i 

0 

«0 

IPO 

ISO 

200 

2S0 

300 

120 


■HilttWi 

(Mm) 

InurakMMfetHi 
(♦ Miiil (1 •« 

92.00 

.SS 

1.39 

ioo.oo 

.90 

1.29 

119.11 

.70 

1.00 

13V. 33 

.99 

2.90 

ISP.SS 


3.23 

i77.a 

I.M 

4.00 

IM.12 

1.M 

4.« 

214.47 

I.«0 

$.90 

»l.72 

t.a 

(.og 




4.4.2-10 




ATTITUDE CONTROL PROPULSION COMPONENT DATA SHEET 

TRANSDUCER, TEMPERATURE 


MANUFACTURER 


PART NUMBER 



PROGRAM 

CONTRACTING AGENCY 
PRIME CONTRACTOR.. 


STATUS 

QUALIFIED 

FLOWN 

LAUNCH VEHICLE 

AVAILABILITY 



COST/PROCUREMENT INFORMATION... 






4.4.2-11 


ATTITUDE CONTROL PROPULSION COMPONENT DATA SHEET 

4.4.2 TRANSDUCER, TEMPERATURE 


TYPE 

DESIGN USE 


Platinum resistance temperature sensor 

General purpps.e miniature slge..sei;is.or„ 


-260 to 


.436to^^o, 


SENSITIVITY 

± 0.04 0{. 


(± 

32 

®F) 

ERROR BAND 

OC 

( 


®F) 

THERMAL TIME CONSTANT 

1 . 0.3 sec 





SUPPLY VOLTAGE RANGE 

Vdc 





NOMINAL RESISTANCE 

. . n ® 

°C ( 


°F) 



MAXIMUM CONTINUOUS CURRENT 
DIELECTRIC STRENGTH 


.AMPERES 

tnA MAXIMUM CURRENT LEAKAGE 
VOLTS rms, Hz 


INSULATION RESISTANCE 

MOUNTING PROVISIONS 

MATERIAL 

CONNECTION-ELECTRICAL 

mass 

OTHER SIGNIFICANT CHARACTERISTICS... 


10 mQ ® 100 Vdc 

Cementing or clamping in place 
Pure platinum wire 


kg I bm 




4.4.2-12 


ATTITUDE CONTROL PROPULSION COMPONENT DATA SHEET 

4.4.2 TRANSDUCER, TEMPERATURE 



MANUFACTURER Tayco Engineering, Inc. (55 ) 


PART NUMBER 2-2518 


- , PROGRAM 

t- 

i; 

CONTRACTING AGENCY 

PRIME CONTRACTOR 

STATUS 

QUALIFIED 

FLOWN 

LAUNCH VEHICLE 


FLT-SAT-COM 


TRW Systems 


Yes 


AVAILABILITY. 


8 weeks ARO 


COST/PROCUREMENT INFORMATION... A. T-?. IP each 


.>■ ' V 

[ 

I 


4.4.2-13 





ATTITUDE CONTROL PROPULSION COMPONENT DATA SHEET 

4.4.2 TRANSDUCER, TEMPERATURE 


TYPE 


DESIGN USE 


TEMPERATURE MEASUREMENT RANGE 


SENSITIVITY 


ERROR BAND 

THERMAL TIME CONSTANT 
SUPPLY VOLTAGE RANGE . 


1 NOMINAL RESISTANCE 


MAXIMUM CONTINUOUS CURRENT 


DIELECTRIC STRENGTH 


INSULATION RESISTANCE 


MOUNTING PROVISIONS 


MATERIAL 


CONNECTION-ELECTRICAL 


Platinum probe , with platinmn sheathing 

■Catalyst Bed 

-100 to 
+1000 0 


.1 


c 

°c 


MASS 

OTHER SIGNIFICANT CHARACTERISTICS... 


.25% °C 


^ 0 _to_ 180 Q>F) 

(± ®F) 

( “F) 


0-5 


JLOCL 


. sec 
■ Vdc 
ft i 


0 


■ ®c l 32 


.020 AMPERES 


500 


mA MAXIMUM CURRENT LEAKAGE 
VOLTS rms, Hz 


10 


Mft 


100 


Vdc 


Probe and weld on strap 


Platinvnn 


Pigtail 


kg 


I bin 


*F) 


982®C 


Capable of repeated thermal shocks to('i800®F) 
upon firing of Thrust Chambers 




4.4.2-14 



5.1 COMPONENT -ORDERED DATA SUMMARY 


DATA 


COMPONENT 

MANUFACTURER 

PART NO. 

PROGRAM 

SHEET NO 

FILTER. 

6AS 

aircraft porous 

MEDIA 

AC6875853 

APOLLO 

4.2. 1-1 

filter. 

GAS 

AIRCRAFT POROUS 
MEDIA 

AC6875855 

APOLLO 

4.2.1-13 

FILTER. 

GAS 

BRUNSWICK 

1120A-501 

APOLLO 

4.2.1-23 

FILTER. 

GAS 

BRUNSWICK 

I220A-505 

APOLLO 

4.2.1-25 

filter. 

GAS 

BRUNSWICK 

1220A-508 

APOLLO 

4.2.1-21 

FILTER. 

GAS 

BRUNSWICK 

14228-502 

USAF 

4.2.1-17 

FILTER. 

GAS 

BRUNSWICK 

15204-516 

APOLLO 

4.2.1-27 

filter. 

GAS 

BRUNSWICK 

3228-506 

CLASSIFIED 

4.2.1-15 

FILTER. 

GAS 

VACCO 

F1D010178-01 

— 

4,2. 1-7 

filter. 

GAS 

VACCO 

Fl0l0132-0i 

APOLLO 

4,2.1-19 

FILTER. 

GAS 

VACCO 

F1D1O10O-O1 

OSO-1 

4.2. 1-3 

filter. 

GAS 

VACCO 

SL-81019 

LUNAR ORB I TER 

4,2. 1-5 

FILTER. 

GAS 

VACCO 

SL-015OO 

APOLLO 

4. 2. 1-9 

FILTER. 

GAS 

VACCO 

S2-8846 

LEM 

4.2.1-11 

FILTER. 

LIQUID 

BRUNSWICK 

15220-572 

VIKING 

4.2.2-27 

FILTER. 

LIQUID 

BRUNSWICK 

15241-525 

APOLLO 

4.2.2-15 

FILTER. 

LIQUID 

BRUNSWICK 

15241-526 

APOLLO 

4.2,2-13 


5.1-2 


5.1 



ORDERED DATA SUMMARY 


DATA 


PART NO. 

PROGRAM 

SHEET NO, 

l5241-6-it7 

777 

4. 2. 2-9 

15312-501-1 

P95 SATELLITE 

4.2.2-17 

15312-501-3 

P95 SATILLITE 

4.2.2-19 

E-89196-4-15 

titan III 

4.2.2-11 

F1D10064-01 

COMSAT INTELSAT IV 

4. 2. 2-1 

F1D10093-01.- 

02 

MARINER AND VIKING 

4.2.2-25 

FID10106-01 

ERTS 

4.2.2-21 

F1010106-02 

ERB 

4.2.2-23 

F1D10151-01 

CANADIAN satellite 

4. 2. 2-5 

F1D10182-01, 

CTS 

4. 2. 2-3 

02 



15241-685 

AE 

4. 2. 2-7 

13890 

AEROBEE 

4.2.6-47 

6890 

MINUTEMEN 111 

4.2.6-27 

689^ 

MARINER»71. 
VIKING 0R8ITER • 

4.2.6-33 


75 

^.2.6-29 




332000 


MIMUTEMEN 111 


J 

i i; 



/ 

!k 




-- / 



\ 



w 





5*1 COMPONENT- 

ORDERED DATA 

SUMMARY 

DATA 

p 

pi 

COMPONENT 



MANUFACTURER 

PART NO. 

PROGRAM 

SHEET NO 








•xt p 

















REGULATOR. 

GAS 

PRESSURE 

FAIRCHILD 

385000 

LM 

4,2,6-19 


REGULATOR, 

GAS 

PRESSURE 

/ FAIRCHILD 

601000 

OAO 

4. 2.6-1 


REGULATOR, 

GAS 

PRESSURE 

FAIRCHILD 

617000 

OAO 

4.2,6-11 

03 

REGULATOR, 

GAS 

PRESSURE 

FAIRCHILD 

63-036 

APOLLO COMMAND 
MOD RCS.LMRCS 

4.2.6-21 


REGULATOR, 

GAS 

PRESSURE 

FAIRCHILD 

65-168 

SATURN IV-B. 

4.2.6-23 


REGULATOR, 

GAS 

PRESSURE 

FAIRCHILD 

679000 

SATURN IVB & S-IVB 

4,2.6-41 

Cn 

• 

M 

REGULATOR, 

GAS 

PRESSURE 

HTL INDUSTRIES 

146650-10 

CENTAUR 

4.2.6-37 

1 

Ud 

REGULATOR, 

GAS 

PRESSURE 

HTL INDUSTRIES 

146650-11 

centaur 

4.2.6-39 


REGULATOR, 

GAS 

PRESSURE 

marotta 

226154 

APOLLO 

4, 2. 6-9 


REGULATOR, 

GAS 

PRESSURE 

marotta 

280601 

— 

4,2.6-31 


REGULATOR, 

GAS 

PRESSURE 

marotta 

280778 

— 

4.2.6-43 


REGULATOR, 

GAS 

PRESSURE 

STERER 

25210-1 

MARINER MARS *71 

4. 2. 6-5 


REGULATOR, 

GAS 

PRESSURE 

STERER 

33120-1 

ERTS 

4,2.6-15 


REGULATOR, 

GAS 

PRESSURE 

STERER 

3481 0 

— 

4.2,6-13 


REGULATOR* 

GAS 

PRESSURE 

STERER 

46240 

V0»75 

4. 2. 6-7 


REGULATOR, 

GAS 

PRESSURE 

TAVCO 

2344344 

— 

4,2.6-17 


REGULATOR, 

GAS 

PRESSURE 

TAVCO 

2346334 

-- 

4,2,6-45 


5 . 1-4 



5.1 COMPONENT 

COMPONENT manufacturer 


REGULATOR 

. GAS PRESSURE 

TAVCO 


REGULATOR 

. GAS PRESSURE 

TAVCO 


REGULATOR 

. GAS PRESSURE 

TRW SYSTEMS 

REGULATOR 

* GAS PRESSURE 

WHITTAKER 

THRUSTER* 

HYDRAZINE 

BELL AEROSPACE 

THRUSTER. 

HYORAZIf;c 

HAMILTON 

STANDARD 

THRUSTER. 

HYDRAZINE 

HAMILTON 

STANDARD 

THRUSTER. 

HYDRAZINE 

HAMILTON 

STANDARD 

THRUSTER. 

HYDRAZINE 

HAMILTON 

STANDARD 

THRUSTER. 

HYDRAZINE 

HAMILTON 

standard 

THRUSTER. 

hydrazine 

HAMILTON 

STANDARD 

THRUSTER. 

HYDRAZINE 

HAMILTON 

STANDARD 

THRUSTER. 

hydrazine 

HUGHES AIRCRAFT 

THRUSTER. 

hydrazine 

HUGHES AIRCRAFT 

THRUSTER. 

hydrazine 

HUGHES AIRCRAFT 

THRUSTER. 

hydrazine 

HUGHES AIRCRAFT 



ORDERED DATA SUMMARY 


DATA 


PART NO. 

PROGRAM 

SHEET NO. 

2346340 

mm mm 

4. 2. 6-3 

234635 

— 

4.2.6-25 

JPL 10000055 

MARINER *69 

4.2.6-35 

123035 


4.2.6-49 

8760 

LOW COAST stand. 
SPACE EQUIP. 

4.3. 1-9 

SV 748525 

CTS 

4.3.1-17 

SV 748563 

CLASSIFIED 

4.3.1-101 

SV 755446 

NATO 111 

4.3.1-57 

SV748562 

CLASSIFIED 

4.3.1-31 

SV755436 

MSD 

4.3.1-61 

SV75S437 

MSD 

4.3.1-21 

SV755458-1 

TIP-II 

4.3.1-75 

3194300 

INTELSAT IV 

4.3.1-53 

3251415-101 

ANIK* WESTAR. 
MARISAT 

4.3.1-27 

328F410-100 

-- 

4.3.1-67 


3354474 


INTELSAT IVA 


4.3.1-49 


5.1 COMPONENT -ORDERED DATA SUMMARY 


DATA 


COMPONENT 


MANUFACTURER 

PART NO. 

PROGRAM 

SHEET NO. 

THRUSTER. 

HYDRAZINE 

ROCKET RESEARCH 

MR-50A 

P-95. BLOCK 1 

4,3.1-79 

THRUSTER. 

HYDRAZINE 

ROCKET RESEARCH 

MR-50E 

SMS. METEOSAT 

4.3.1-91 

THRUSTER. 

HYDRAZINE 

ROCKET RESEARCH 

MR-50F 

VIKING RCS REA 

4.3.1-83 

thruster. 

HYDRAZINE 

ROCKET RESEARCH 

MR-6C 

SMS. METEOSAT 

4,3.1-39 

THRUSTER. 

HYDRAZINE ‘ 

ROCKET RESEARCH 

MR-74A 

ATS F&G 

4.3. 1-1 

THRUSTER. 

HYDRAZINE 

ROCKET RESERCH 

MR-50H 

P-95. BLOCK III 

4,3.1-75 

THRUSTER. 

HYDRAZINE 

TRW SYSTEMS 

MRE-0.1 

fltsatcom 

4.3.1-13 

THRUSTER. 

HYDRAZINE 

TRW SYSTEMS 

MRE-4-A-1 

INTELSAT 111 

4.3.1-43 

thruster. 

HYDRAZINE 

TRW SYSTEMS 

410618 

PIONEER lO&ll. 

fltsatcom 

4,3.1-35 

transducer 

. PRESSURE 

BOURNS 

2023090400 

— 

4.4. 1-1 . 

TRANSDUCER 

. PRESSURE 

GOULD 

PA 4064 

DSCS 

4,4. 1-13 

TRANSDUCER 

. PRESSURE 

GOULD 

PA4022 

MVM»73 

4.4. 1-7 

TRANSDUCER 

. PRESSURE 

GOULD 

PA4062 

fltsatcom 

4.4. 1-9 

TRANSDUCER 

. PRESSURE 

GOULD 

PA493 

DELTA 

4,4. 1-5 

TRANSDUCER 

« PRESSURE 

GOULD 

PA850-150- 

17575 

MINUTEMAN III. 
PSRE 

4,4. 1-3 

TRANSDUCER 

. PRESSURE 

GOULD 

S53 

SPARTAN 

4.4.1-15 



-fc'- i 


5.1 COMPONENT-ORDERED DATA SUMMARY 


DATA 


COMPONENT 

manufacturer 

PART NO. 

PROGRAM 

SHEET NO, 

transducer f PRESSURE 

rosemount 

1332 

CELESCO GLIDE BOMB 

4,4.1-n 

TRANSDUCER* TEMPERATURE 

rosemount 

IIOMA 

SKYLAB 

4.4, 2-5 

TRANSDUCER* TEMPERATURE 

rosemount 

118MA 

— 

4. 4. 2-7 

TRANSDUCER* TEMPERATURE 

rosemount 

il8ME 

APOLLO 

4. 4. 2-3 

TRANSDUCER* TEMPERATURE 

rosemount 

11 BMP 


4,4.2-11 

TRANSDUCER* TEMPERATURE 

rosemount 

137MA 

LlO-11 AIRCRAFT 

4.4. 2-9 

TRANSDUCER* TEMPERATURE 

rosemount 

171 SERIES 

OCEANIC APPL 

4. 4. 2-1 

TRANSDUCER. TEMPERATURE 

TAYCO 

2-2518 

flt-sat-com 

4.4.2-13 

VALVE* CHECK 

HTL INDUSTRIES 

155340-4 

SE-5 

4. 2. 5-1 

VALVE* CHECK 

HTL INDUSTRIES 

212870-2 

MARINER 69 (M2) 

4. 2. 5-9 

VALVE* CHECK 

HTL INDUSTRIES 

255360-3 

VIKING ORBITER *75 

4. 2, 5-3 

VALVE* CHECK 

HTL INDUSTRIES 

255510-2 

MARINER 71 

4.2.5-11 

VALVE* CHECK 

MAROTTA 

801602 


4. 2. 5-7 

VALVE. CHECK 

TAVCO 

232129 

— 

4,2.5-13 

VALVE* CHECK 

TAVCO 

2324212 


4. 2. 5-5 

VALVE. COLD GAS JET 

ALLEN DESIGN 

13422 

DELTA 

4.3.3-11 

VALVE* COLD GAS JET 

ALLEN fJESIGN 

13515 

AEROBEE 

4. 3.3-9 

■- H 

'i 



A 

'1 


5.1 COMPONENT-ORDERED DATA SUMMARY 


COMPONENT 

manufacturer 

PART NO. 

PROGRAM 

DATA 

SHEET -NO. 

VALVE. 

COLO GAS JET 

ALLEN DESIGN 

13535 

AEROBEE 

4.3.3-37 

VALVE. 

COLD GAS JET 

ALLEN DESIGN 

13705 

AEROBEE 

4,3.3-19 

VALVE. 

COLD gas jet 

ALLEN DESIGN 

1385A 

AEROBEE 

4,3.3-21 

VALVE. 

COLD GAS JET 

ALLEN DESIGN 

136B0 

AEROBEE 

4, 3. 3-5 

VALVE. 

cold gas jet 

ALLEN DESIGN 

13903 

— 

4,3.3-25 

VALVE. 

cold gas jet 

COLT INDUSTRIES 

CRTC-6 

STRYTI 

4.3,3-49 

VALVE. 

COLD GAS JET 

COLT INDUSTRIES 

CRTC-7 

CLASSIFIED 

4.3.3-51 

VALVE. 

COLD GAS JET 

COLT INDUSTRIES 

CRTS-2 

sPACs and harp 

4,3.3-53 

VALVE. 

COLD GAS JET 

CONSOLIDATED 

CONTROLS 

72520 

delta THOR 

4.3.3-31 

VALVE. 

COLD GAS JET 

FAIRCHILD 

683000 

OAO 

4.3.3-55 

VALVE. 

COLD GAS JET 

futurecraft 


CLASSIFIED 

4.3.3-57 

valve. 

cold gas jet 

marotta 

227174 

LORV 

4.3.3-35 

VALVE. 

COLD GAS JET 

SIEBELAIR 

2900-0 THRU-7 

AEROBEE. HI STAR. 
MK I I I. SCOOP. 
SUPER 
CHIEF 

4. 3.3-7 

VALVE. 

COLD GAS JET 

SIEBELAIR 

2950-0 A A/R 

SUPER CHIEF & NRL 

SOUNDING 

ROCKETS 

4.3.3-29 


5.1-8 


5.1 COMPONENT-ORDERED DATA SUMMARY 



< 






f 



COMPONENT 



manufacturer 

PART NO. 

PROGRAM 

DATA 

SHEET NO. 

VALVE t 

COLO 

GAS 

JET 

STERER 

22690 

AGENA 

4.3.3-41 

VALVEf 

COLD 

GAS 

JET 

STERER 

24050 

PROJECT »FIRE* 

4.3.3-27 

VALVEf 

COLD 

GAS 

JET 

STERER 

24060 

PROJECT ‘FIRE* 

4.3.3-33 

VALVEf 

COLD 

GAS 

JET 

STERER 

29830 

PROJECT tPRlME* 

4.3.3-15 

VALVEf 

COLD 

GAS 

JET 

STERER 

33130 

ERTS 

4.3.3-23 

VALVE t) 

COLD 

GAS 

JET 

STERER 

34880 

PROJECT •169* 

4.3.3-13 

VALVEf 

COLD 

GAS 

JET 

valcor 

V27200-288 

RE-ENTRY f 
CLASSIFIED 

4.3.3-17 

VALVEf 

COLD 

GAS 

JET 

valcor 

V27200-510 

ELMS 

4.3.3-39 

VALVEf 

COLO 

GAS 

JET 

valcor 

V67000-02 

MOL 

4. 3. 3-1 

VALVEf 

COLD 

GAS 

JET 

WRIGHT COMPONENTS 

15398 

ATS D/E 

4.3.3-59 

VALVEf 

COLD 

GAS 

JET 

WRIGHT COMPONENTS 

15457 

— 

4.3.3-61 

VALVEf 

COLD 

gas 

JET 

WRIGHT COMPONENTS 

15607 

IMP I/H & LES 8/9 

4. 3. 3-3 

VALVEf 

COLD 

GAS 

JET 

WRIGHT COMPONENTS 

15609 

REA-B 

4.3.3-63 

VALVEf 

COLD 

gas 

JET 

WRIGHT COMPONENTS 

15626 

SOLRAD II A C. B 

4.3.3-43 

VALVEf 

COLD 

GAS 

JET 

WRIGHT COMPONENTS 

15749 

SOLRAD XI 


VALVEf 

COLD 

GAS 

JET 

WRIGHT COrVONENTS 

15750 

SOLRAD X 1 

4.3.3-47 

VALVEf 

COLD 

Gas 

JET 

WRIGHT COMPONENTS 

15751 

ELMS 

4.3.3-65 



^ 
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u 

’‘si 



COMPONENT 


/■ 


5.1 COMPONENT 
MANUFACTURER 


VALVE. FILL i VENT 

VALVE. FILL 4 VENT 

VALVE, fill L vent 

VALVE. FILL & VENT 
VALVE, FILL & VENT 
VALVE. FILL & VENT 

VALVE, FILL L VENT 
VALVE. FILL & VENT 

VALVE. FH_L & VENT 

VALVE. FILL & VENT 


CONSOLIDATED 

CONTROLS 

CONSOLIDATED 

CONTROLS 

CONSOLIDATED 

CONTROLS 

ECKEL valve 

HTL INDUSTRIES 

HUGHES AIRCRAFT 

pyronetics 

PYRONETICS 

pyronetics 

pyronetics 


VALVE. FILL & VENT PYRONETICS 

VALVE. FILL & VENT TRW SYSTEMS 

VALVE. FILL & VENT WRIGHT COMPONENTS 

VALVE. HYDRAZINE THRUSTER ALLEN DESIGN 



ORDERED DATA SUMMARY 


DATA 


PART NO. 

PROGRAM 

SHEET NO. 

71665 

— 

4.2.7-13 

72580 

P95 

4. 2. 7-1 

72855 

P-50 

4, 2.7-3 

AF56C-293 

FAIR II 

4.2.7-15 

255620-3 

VIKING ORBITER *75 

4.2.7-11 

325-7167 

INTELSAT IV A 
WESTAR ANIK 

4, 2. 7-5 

1146, 1176 

APOLLO. ATS. ETC 

4.2.7-17 

1176-16 6 
1832-1 

TIP-II 

4.2.7-19 

1811-4, 1821- 
1 

N. ROCKET 

4.2.7-21 

1819 

COMSAT. VIKING. 
ETC 

4.2.7-23 

1831 

viking *75 

4. 2. 7-9 

409700 

AE 

4.2.7-25 

12163 

MSO 

4.2. 7-7 


13880 


AEROJET MFG. 


4,3. 2-5 


5.1-10 


5.1 COMPONENT 



COMPONENT MANUFACTURER 


VALVE. 

HYDRAZINE THRUSTER 

ALLEN DESIGN 

VALVE. 

HYDRAZINE THRUSTER 

ALLEN DESIGN 

VALVE. 

HYDRAZINE THRUSTER 

ECKEL VALVE 

VALVE. 

HYDRAZINE THRUSTER 

FAIRCHILD 

VALVE. 

HYDRAZINE THRUSTER 

FAIRCHILD 

VALVE, 

HYDRAZINE THRUSTER 

HYDRAULIC RESERCH 

VALVE. 

HYDRAZINE THRUSTER 

MOOG 

VALVE, 

HYDRAZINE THRUSTER 

MOOG 

VALVE, 

HYDRAZINE THRUSTER 

MOOG 

VALVE, 

HYDRAZINE THRUSTER 

MOOG 

VALVE. 

HYDRAZINE THRUSTER 

WRIGHT COMPONENTS 

VALVE. 

HYDRAZINE THRUSTER 

WRIGHT COMPONENTS 

VALVE, 

HYDRAZINE THRUSTER 

WRIGHT COMPONENTS 

VALVE. 

PROPELLANT ISOLATION 

CIRCLE SEAL 

VALVE, 

PROPELLANT ISOLATION 

CIRCLE SEAL 

valve. 

PROPELLANT ISOLATION 

CIRCLE SEAL 

VALVE, 

PROPELLANT ISOLATION 

CONSOLIDATED 

CONTROLS 


'f -s ^ -i 


DATA SUMMARY 


PART NO. 


13899 

13987 

AF56C-279 

EQ2-379 

^03000 

<t6002330 

20-315AA 

50-399 

50-415 

50-441 

15548 

15617-14 

15676 

V-4339 

V-if340 

V-4341 


PROGRAM 


fair II 

AE 

TIP-II 

TITAN TRANSTA6E 
P-95 

CLASSIFIED 

JAPANESE »N' 
LAUNCH VIJICLE 

SOLRAD X 

CTS 

SOLRAD X 1 
SPACE SHUTTLE 
SPACE SHUTTLE 
SPACE SHUTTLE 


DATA 

SHEET NO. 


4. 3. 2- 7 

4.3.2- 19 

4.3.2- 13 

4.3.2- 17 
4.3.2'-l5 

4.3.2- 23 

4.3.2- 27 

4.3.2- 11 

4.3.2- 25 

4.3.2- 21 

4. 3. 2- 3 

4. 3. 2- 1 

4. 3.2- 9 

4.2.3- 69 

4.2.3- 77 

4.2.3- 45 

4.2.3- 97 


3490-4 


APOLLO 



XT-rg 



/ ^ 



5.1 component-ordered data summary 


DATA 


COMPONENT 


MANUFACTURER 

PART NO. 

PROGRAM 

SHEET NO. 

VALVE t 

PROPELLANT 

ISOLATION 

CONSOLIDATED 

CONTROLS 

3490-5 

APOLLO 

4.2.3-85 

VALVEf 

PROPELLANT 

ISOLATION 

CONSOLIDATED 

CONTROLS 

3795 

P-95 

4.2.3-73 

VALVE* 

PROPELLANT 

ISOLATION 

CONSOLIDATED 

CONTROLS 

669900 

APOLLO 

4.2.3-17 

VALVE* 

PROPELLANT 

ISOLATION 

CONSOLIDATED 

CONTROLS 

72513 

mm 

4.2.3-101 

VALVE* 

PROPELLANT 

ISOLATION 

marotta 

280096 

— 

4.2.3-57 

VALVE* 

PROPELLANT 

ISOLATION 

marotta 

' 281022 

— 

4.2.3-65 

VALVE* 

PROPELLANT 

ISOLATION 

marotta 

281233 

STINGER 

4.2.3-89 

VALVE* 

PROPELLANT 

ISOLATION 

MOOG 

50-436 

EARTH ATMOSPHERE 
EXPLORER 

4.2.3-33, 

VALVE* 

PROPELLANT 

ISOLATION 

pyronetics 

E013-50 

AE 

4.2.3-37 

VALVE* 

PROPELLANT 

ISOLATION 

VALCOR 

V27200-1206- 

121 

NIMBUS&OAO 

4.2.3-61 

VALVE* 

PROPELLANT 

ISOLATION 

VALCOR 

V27200-195 


4.2.3-49 

VALVE* 

PROPELLANT 

ISOLATION 

VALCOR 

V27200-320 

APS 

4.2.3-105 

VALVE* 

PROPELLANT 

ISOLATION 

VALCOR 

V27200-339 

AEROBEE 

4.2.3-41 

VALVE* 

PROPELLANT 

ISOLATION 

VALCOR 

V27200-411 

CLASSIFIED 

4.2.3-53 
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5.1 COMPONENT 



COMPONENT manufacturer 


VALVE. 

PROPELLANT 

ISOLATION 

VALCOR 

VALVE. 

PROPELLANT 

ISOLATION 

VALCOR 

VALVE. 

PROPELLANT 

ISOLATION 

VALCOR 

VALVE. 

PROPELLANT 

ISOLATION 

VALCOR 

VALVE. 

PROPELLANT 

ISOLATION 

WHITTAKER 

VALVE. 

PROPELLANT 

ISOLATION 

WRIGHT COMPONENTS 

VALVE. 

PROPELLANT 

ISOLATION 

WRIGHT COMPONENTS 

VALVE. 

PROPELLANT 

ISOLATION 

WRIGHT COMPONENTS 

VALVE. 

PROPELLANT 

ISOLATION 

WRIGHT COMPONENTS 

VALVE. 

RELIEF 


AMETEK/CALMEC 

VALVE. 

RELIEF 


AMETEK/CALMEC 

VALVE. 

RELIEF 


AMETEK/CALMEC 

VALVE. 

RELIEF 


AMETEK/CALMEC 

VALVE. 

RELIEF 


FAIRCHILD 

VALVE. 

RELIEF 


FAIRCHILD 

VALVE. 

i V 

>=1 3 

RELIEF 


HTL industries 

/ " 



DATA 

SHEET NO. 


V27200-A^37 

APOLLO 

4.2.3-93 

V27200-45A 

COMSAT 

4.2.3-25 

V27200-513 

ELMS 

4.2.3-29 

V47200-16 

LEM 

4.2.3-81 

137A55 

AGENA 

4.2.3-21 

15AA7 

NRL RADIATION 

4.2. 3-1 


EXPERIMENT 


15512-1 

SOLRAO-X 

4. 2. 3-5 

15625 

LES 8/9. DISCOS. 

4. 2. 3-9 


SOLRAD A AND 



B 


15675 

SOLRAD XI 

4.2.3-13 

1039 

MOL RCS 

4.2.4-31 

10A9 

AAP 

4.2.4-33 

1113 

MARINER 71 

4.2.4-15 

615 

LUNAR ORBITER 

4.2.4-29 

56-399 

X-15 

4.2.4-25 

83A000 

OWS 

4. 2. 4-3 

193790-A 

SE-5 

4.2.4-17 



4 k 

COMPONENT 

4 


SUMMARY 

PROGRAM 


5.1 COMPONENT 
MANUFACTURER 

-ORDERED DATA 
PART NO. 

DATA 

SHEET NO, 

VALVE* 

RELIEF 

HTL INBUSTRIES 

230200-2 

MARINER 69<M2) 

4.2.4-13 

VALVE* 

RELIEF 

SIEBELAIR 

1A88 

APOLLO 

4.2.4-19 

VALVE* 

RELIEF 

STERER 

48343 

VIKING *75 

4. 2.4-5 

VALVE* 

RELIEF 

TAVCO 

2391214 


4. 2. 4-1 

VALVE* 

RELIEF 

TAVCO 

2391237 

— 

4.2.4-21 

VALVE* 

RELIEF 

TAVCO 

2391246 

— 

4.2.4-11 

VALVE* 

RELIEF 

TAVCO 

2394222 

— 

4.2.4-27 

VALVE* 

RELIEF 

TAVCO 

2396245 

— 

4.2.4-23 

VALVE* 

RELIEF 

TAVCO 

2396249 



VALVE* 

RELIEF 

WHITTAKER 

145485 (-7) 

AGENA DISCOVERER 

4. 2. 4-7 



tn 
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5.. 2 MANUFACTURER-ORDERED DATA SUMMARY 


MANUFACTURER 

PART NO. 

PRIME CONTRACTOR 

COMPONENT 

DATA 

SHEET NO. 

AIRCRAFT POROUS 
MEDIA 

AC6875853 


FILTER 

. GAS 

4. 2.1-1 

AIRCRAFT POROUS 
MEDIA 

AC6875855 

— 

FILTER 

. GAS 

4.2.1-13 

ALLEN DESIGN 

13<»22 

AEROJET 

VALVE. 

COLD gas jet 

4.3.3-11 

ALLEN DESIGN 

13515 

AEROJET 

VALVE. 

COLD GAS JET 

4. 3. 3-9 

ALLEN DESIGN 

13535 

AEROJET 

VALVE. 

COLO gas jet 

4.3.3-37 

ALLEN DESIGN 

13705 

AEROJET 

VALVE. 

COLD GAS JET 

4.3.3-19 

ALLEN DESIGN 

13854 

— 

VALVE. 

COLD GAS JET 

4.3.3-21 

ALLEN DESIGN 

13880 


VALVE. 

HYDRAZINE THRUSTER 

4. 3. 2-5 

ALLEN DESIGN 

13860 

AEROJET 

VALVE. 

COLD GAS JET 

4. 3. 3-5 

ALLEN DESIGN 

13890 

AEROJET 

REGULATOR. GAS PRESSURE 

4.2.6-47 

ALLEN DESIGN 

13699 

ROCKET RESEARCH 

VALVE. 

HYDRAZINE THRUSTER 

4. 3. 2-7 

ALLEN DESIGN 

13903 

PHILCO-FORD 

VALVE. 

COLD GAS JET 

4.3.3-25 

ALLEN DESIGN 

13987 

ROCKET RESEARCH 

VALVE. 

HYDRAZINE THRUSTER 

4.3.2-19 

AMETEK/CALMEC 

1039 


VALVE. 

RELIEF 

4.2.4-31 

AMETEK/CALMEC 

1049 

— 

VALVE. 

RELIEF 

4.2.4-33 

AMETEK/CALMEC 

1113 

— 

VALVE. 

RELIEF 

4.2.4-15 

AMETEK/CALMEC 

615 

— 

VALVE. 

RELIEF 

4.2.4-29 

f. 
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5.2 


manufacturer-ordered data summary 






DATA 

manufacturer 

part no. 

PRIME CONTRACTOR 

COMPONENT 

SHEET NO. 


BELL AEROSPACE 

0760 

BELL AEROSPACE 

THRUSTERf HYDRAZINE 

4.3. 1-9 

BOURNS 

2023090400 

— 

transducer* pressure 

4.4. 1-1 

BRUNSWICK 

11204-501 

— 

FILTER. 

GAS 


4.2.1-23 

BRUNSWICK 

12204-505 

— 

FILTER* 

GAS 


4.2.1-25 

BRUNSWICK 

12204-508 

— 

FILTER* 

GAS 


4.2.1-21 

BRUNSWICK 

14228-502 

— 

FILTER* 

GAS 


4,2.1-17 

BRUNSWICK 

15204-516 

— 

FILTER* 

GAS 


4,2.1-27 

BRUNSWICK 

15228-572 


FILTER* 

LIQUID 


4.2.2-27 

BRUNSWICK 

15241-525 

— 

FILTER* 

LIQUID 


4.2,2-15 

BRUNSWICK 

15241-526 

— 

FILTER* 

LIQUID 


4.2.2-13 

BRUNSWICK 

15241-647 

— 

FILTER* 

LIQUID 


4. 2. 2-9 

BRUNSWICK 

15312-501-1 

— 

FILTER* 

LIQUID 


4.2.2-17 

BRUNSWICK 

15312-501-3 

— 

FILTER* 

LIQUID 


4.2.2-19 

BRUNSWICK 

3226-506 

— 

FILTER* 

GAS 


4.2.1-15 

CIRCLE SEAL 

V-4339 

ROCKWELL 

VALVE* 

PROPELLANT 

ISOLATION 

4.2.3-69 

CIRCLE SEAL 

V-4340 

ROCKWELL 

VALVE* 

PROPELLANT 

isolation 

4.2.3-77 

CIRCLE SEAL 

V-4341 

ROCKWELL 

VALVE* 

PROPELLANT 

ISOLATION 

4.2.3-45 



5 . 2-3 


5.2 manufacturer-ordered DATA SUMMARY 

DATA 


manufacturer 

PART NO. 

PRIME CONTRACTOR 

COMPONENT 

SHEET NO. 

COLT INDUSTRIES 

CRTC-6 

SAND 1 A 

VALVE. 

COLD GAS JET 

4.3.3-49 

colt INDUSTRIES 

CRTC-7 

SANDIA 

VALVE. 

COLD GAS JET 

4.3.3-51 

COLT INDUSTRIES 

CRTS-2 

SANDIA & CANADIAN 
GOV 

VALVE. 

COLD GAS JET 

4.3.3-53 

CONSOLIDATED 

CONTROLS 

3490-4 

ROCKWELL 

VALVE. 

PROPELLANT ISOLATION 

4.2.3-97 

CONSOLIDATED 

CONTROLS 

3490-5 

ROCKWELL 

VALVE, 

PROPELLANT ISOLATION 

4.2.3-65 

CONSOLIDATED 

CONTROLS 

3795 

LOCKHEED 

VALVE, 

PROPELLANT ISOLATION 

4.2.3-73 

CONSOLIDATED 

controls 

669900 

ROCKWELL 

VALVE. 

PROPELLANT ISOLATION 

4.2.3-17 

CONSOLIDATED 

CONTROLS 

6890 

ROCKWELL 

REGULATOR, GAS PRESSURE 

4.2.6-27 

CONSOLIDATED 

CONTROLS 

6094 

MARTIN MARIETTA 

REGULATOR. GAS PRESSURE 

4.2.6-33 

CONSOLIDATED 

CONTROLS 

71665 

LOCKHEED 

VALVE, 

FILL 4 VENT 

4,2.7-13 

CONSOLIDATED 

CONTROLS 

72513 

LOCKHEED 

VALVE, 

PROPELLANT ISOLATION 

4.2.3-101 

CONSOLIDATED 

CONTROLS 

72520 

MCDONNEL DOUGLAS 

VALVE, 

COLD GAS JET 

4.3.3-31 



/ 

1 



(■" ■' > 


5.2 manufacturer-ordered DATA SUMMARY 


DATA 


MANUFACTURER 

PART NO. 

PRIME CONTRACTOR 

COMPONENT 

SHEET NO, 

CONSOLIDATED 

CONTROLS 

72500 

LOCKHEED 

VALVE* fill b VENT 

4. 2. 7-1 

CONSOLIDATED 

CONTROLS 

72855 

LOCKHEED 

VALVE* FILL L VENT 

4. 2. 7-3 

ECKEL VALVE 

AF56C-279 

PHILCO FORD 

VALVE* HYDRAZINE THRUSTER 

4.3.2-13 

ECKEL VALVE 

AF56C-293 

PHILCO FORD 

VALVE* FILL 4 VENT 

4.2.7-15 

FAIRCHILD 

EQ2-379 

NASA/GSFC 

VALVE* HYDRAZINE THRUSTER 

4.3.2-17 

FAIRCHILD 

332000 

BELL AEROSPACE 

REGULATOR* GAS PRESSURE 

4.2.6-29 

FAIRCHILD 

385000 

6 • A • C • 

REGULATOR* GAS PRESSURE 

4.2.6-19 

FAIRCHILD 

403000 

TRW SYSTEMS 

VALVE* HYDRAZINE THRUSTER 

4.3.2-15 

FAIRCHILD 

56-399 

ROCKWELL 

VALVE* RELIEF 

4.2.4-25 

FAIRCHILD 

601000 

6 • A a C • 

REGULATOR* GAS PRESSURE 

4. 2. 6-1 

FAIRCHILD 

617000 

G.A.C. 

REGULATOR* GAS PRESSURE 

4.2.6-11 

FAIRCHILD 

63-036 

— 

REGULATOR* GAS PRESSURE 

4.2.6-21 

FAIRCHILD 

65-168 

M a D • C a 

REGULATOR* GAS PRESSURE 

4.2.6-23 

FAIRCHILD 

679000 

Ma Da C a 

REGULATOR* GAS PRESSURE 

4.2.6-41 

FAIRCHILD 

683000 

GAC 

VALVE* COLD GAS JET 

4.3.3-55 

FAIRCHILD 

834000 

NASA 

VALVE* RELIEF 

4. 2. 4-3 



MANUFACTURER 

5.2 

PART NO. 

manufacturer-ordered 
prime contractor 

DATA SUMMARY 
COMPONENT 

DATA 

SHEET NO. 


FUTURECRAFT 


RCA 

VALVE. COLO GAS JET 

4.3.3-57 


GOULD 

PA 4064 

TRW 

TRANSDUCER. PRESSURE 

4.4.1-13 


GOULD 

PA4022 

JPL 

TRANSDUCER. PRESSURE 

4.4. 1-7 


GOULD 

PA4062 

TRW 

TRANSDUCER. PRESSURE 

4.4. 1-9 


GOULD 

PA493 

TRW SYSTEMS 

transducer, pressure 

. 

A- 

. 

1 

U1 


GOULD 

PA650-150- 

17575 

BELL AEROSPACE 

TRANSDUCER. PRESSURE 

A. 4. 1-3 

5.2 

GOULD 

S53 

MCDONNEL DOUGLAS 

TRANSDUCER. PRESSURE 

4.4.1-15 

1 

Ln 

HAMILTON STANDARD 

SV •»48525 

CANADIAN GOV 

THRUSTER. HYDRAZINE 

4.3.1-17 


HAMILTON STANDARD 

SV 748563 

LHSC 

THRUSTER. HYDRAZINE 

4.3.1-101 


HAMILTON STANDARD 

SV 755446 

PHILCO-FORD 

THRUSTER. HYDRAZINE 

4.3.1-57 


HAMILTON STANDARD 

SV748562 

LSMS 

THRUSTER. HYDRAZINE 

4.3.1-31 


HAMILTON STANDARD 

SV755436 

— 

THRUSTER. HYDRAZINE 

^ • 3 • 1 *6 1 


HAMILTON STANDARD 

SV755437 

— 

THRUSTER. HYDRAZINE 

4.3.1-21 


HAMILTON STANDARD 

SV755458-1 

RCA 

THRUSTER. HYDRAZINE 

4.3.1-71 


HTL INDUSTRIES 

146650- 1 0 

GENERAL DYNAMICS 

REGULATOR. GAS PRESSURE 

4.2.6-37 


HTL INDUSTRIES 

146650-11 

GENERAL DYNAMICS 

REGULATOR. GAS PRESSURE 

4.2.6-39 


HTL INDUSTRIES 

) 55340-4 

ROCKWELL 

VALVE. CHECK 

4. 2. 5-1 



5.2-6 


5.2 manufacturer-ordered DATA SUMMARY 


DATA 


MANUFACTURER 

PART NO, 

PRIME CONTRACTOR 

COMPONENT 

SHEET NO. 

HTL INDUSTRIES 

193790-4 

ROCKWELL 

VALVE* RELIEF 

4,2.4-17 

HTL INDUSTRIES 

212870-2 

TRW SYSTEMS 

VALVE* CHECe; 

4. 2. 5-9 

HTL INDUSTRIES 

230200-2 

TRW SYSTEMS 

VALVE* RELIEF 

4,2.4-13 

HTL INDUSTRIES 

235360-3 

MARTIN MARIETTA 

VALVE* CHECK 

4.2.5-3 • 

HTL INDUSTRIES 

255510-2 

MARTIN MARIETTA 

VALVE* CHECK 

4.2.5-11 

HTL INDUSTRIES 

255620-3 

MARTIN MARIETTIi 

VALVE* FILL 4 VENT 

4.2.7-11 

HUGHES AIRCRAFT 

3194300 

— 

THRUSTER* HYDRAZINE 

4.3.1-53 

HUGHES AIRCRAFT 

325-7167 

— 

VALVE* FILL 4 YENT 

4.2, 7-5 

HUGHES AIRCRAFT 

3251415-101 

— 

THRUSTER* HYDRAZINE 

4.3.1-27 

HUGHES AIRCRAFT 

328F410-100 

— 

THRUSTER* HYDRAZINE 

4.3.1-67 

HUGHES AIRCRAFT 

3354474 

— 

THRUSTER* HYDRAZINE 

4.3.1-49 

HYDRAULIC RESERCH 

48002330 

RCA 

VALVE HYDRAZINE THRUSTER 

4.3.2-23 

MAROTTA 

226154 

AEROJET 

REGULATOR* GAS PRESSURE 

4. 2. 6-9 

MAROTTA 

227174 

AVCO 

VALVE* COLD GAS JET 

4.3.3-35 

MAROTTA 

280096 

NORTHROP* ETC 

VALVE* PROPELLANT ISOLATION 

4,2.3-57 

MAROTTA 

280601 

— 

REGULATOR* GAS PRESSURE 

4.2.6-31 

MAROTTA 

280778 


REGULATOR* GAS PRESSURE 

4.2.6-43 



5.2-7 


5.2 manufacturer-ordered DATA SUMMARY 


DATA 


MANUFACTURER 

PART NO. 

PRIME CONTRACTOR 

COMPONENT 

SHEET NO. 

MAROTTA 

281022 


VALVE. 

PROPELLANT ISOLATION 

4.2.3-65 

MAROTTA 

281233 

GENERAL DYNAMICS 

VALVE. 

PROPELLANT ISOLATION 

4.2.3-89 

MAROTTA 

801602 

— 

VALVE. 

CHECK 

4. 2. 5-7 

M006 

20-315AA 

ROCKET RESEARCH 

VALVE. 

HYDRAZINE THRUSTER 

4.3.2-27 

MOOG 

50-399 

ROCKET RESEARCH 

VALVE. 

hydrazine THRUSTER 

4.3.2-11 

MOOG 

50-415 

ROCKET RESEARCH 

VALVE. 

HYDRAZINE THRUSTER 

4.3.2-25 

MOOG 

50-436 

RCA 

VALVE. 

PROPELLANT ISOLATION 

4.2.3-33 

MOOG 

50-441 

TRW SYSTEMS 

VALVE. 

HYDRAZINE THRUSTER 

4.3.2-21 

PYRONETICS 

EQ 13-50 

RCA 

VALVE. 

PROPELLANT ISOLATION 

4.2.3-37 

PYRONETICS 

1146. 1176 

AVCO. HUGHES. ETC 

VALVE. 

FILL b VENT 

4.2.7-17 

PYRONETICS 

1176-16 6 
1832-1 

— 

VALVE. 

FILL b VENT 

4.2.7-19 

• 

PYRONETICS 

1811-4. 1821- 
1 

NOZAKI 

VALVE. 

fill b VENT 

4.2.7-21 

PYRONETICS 

1819 

AVCO. LOCKHEED. 
ETC 

VALVE. 

FILL b VENT 

4.2.7-23 

PYRONETICS 

1831 

MARTIN marietta 

VALVE. 

FILL b VENT 

4.2. 7-9 

ROCKET RESEARCH 

MR-50A 

LOCKHEED 

THRUSTER. HYDRAZINE 

4.3.1-79 

ROCKET RESEARCH 

MR-50E 

PHILCO-FORD. 

MARCONI 

THRUSTER. HYDRAZINE 

4.3.1-91 

( \ 


S 



/ . 






MANUFACTURER 


4 

5 


5 . 2 MANUFACTURER-ORDi 


PART NO. 


PRIME CONTRACTU' 


ROCKET RESEARCH 

MR-50F 

MARTIN MARIETTA 

ROCKET RESEARCH 

MR-6C 

PHILCO FORD, 
MARCONI 

ROCKET RESEARCH 

MR-74A 

FAIRCHILO 

ROCKET RESERCH 

MR-50H 

PARKER-HANNIFIN 

ROSEMOUNT 

llOMA 

— 

ROSEMOUNT 

IIBMA 

— 

ROSEMOUNT 

nSHE 

— 

ROSEMOUNT 

118MF 

— 

ROSEMOUNT 

1332 

CELESCO 

ROSEMOUNT 

137MA 


ROSEMOUNT 

171 SERIES 

— 

SIEBELAIR 

1488 

AEROJET 

SIEBELAIR 

2900-0 THRU-7 

AEROJET 

SIEBELAIR 

2950-0 & A/R 

AEROJET 

STERER 

22690 

LOCKHEEO 


STERER 


24050 


LTV 



COMPONENT 


DATA 

SHEET NO. 


THRUSTER. HYDRAZINE 

4.3.1-83 

THRUSTER. HYDRAZINE 

4.3.1-39 

THRUSTER. HYDRAZINE 

4.3. 1-1 

thruster, hydrazine 

4.3.1-75 

transducer. 

TEMPERATURE 

4,4. 2-5 

TRANSDUCER. 

TEMPERATURE 

4.4. 2-7 

TRANSDUCER. 

TEMPERATURE 

4, 4, 2-3 

transducer. 

TEMPERATURE 

4,4.2-11 

% 

TRANSDUCER. 

PRESSURE 

4.4.1-11 

TRANSDUCER. 

TEMPERATURE 

4.4. 2-9 

TRANSDUCER. 

TEMPERATURE 

4.4, 2-1 

VALVE. RELIEF 

4,2.4-19 

VALVE. COLD 

GAS JET 

4, 3. 3-7 

VALVE. COLD 

GAS JET 

4.3.3-29 

VALVE. COLD 

GAS JET 

4.3.3-41 


VALVE. COLO GAS JET 


4.3.3-27 


5 . 2-9 


5-2 MANUFACTURER-ORDERED DATA SUMMARY 


R 

O' 

DATA 


MANUFACTURER 

PART NO. 

PRIME CONTRACTOR 

COMPONENT 

SHEET NO. 

STERER 

24060 

LTV 

- VALVE* COLD GAS JET 

4.3.3-33 

STERER 

25210-1 

— 

REGULATOR* GAS PRESSURE 

4.2. 6-5 

STERER 

29830 

MARTIN MARIETTA 

VALVE* COLD GAS JET 

4.3.3-15 

STERER 

33120-1 

— 

REGULATOR* GAS PRESSURE 

4.2.6-15 

STERER 

33130 

NASA 

VALVE* COLD GAS JET 

4.3.3-23 

STERER 

34810 

— 

REGULATOR* GAS PRESSURE 

4.2.6-13 

STERER 

34880 

TRV SYSTEMS 

VALVE* COLO GAS JET 

4.3.3-13 

STERER 

46240 

MARTIN MARIETTA 

REGULATOR* GAS PRESSURE 

4. 2. 6-7 

STERER 

48343 

— 

VALVE* RELIEF 

4. 2. 4-5 

TAVCO 

232129 

PHI LCD FORD 

VALVE* CHECK 

4.2.5-13 

TAVCO 

2324212 


VALVE* CHECK 

4. 2. 5-5 

TAVCO 

2344344 

— 

REGULATOR* GAS PRESSURE 

4.2.6-17 

TAVCO 

2346334 

— 

REGULATOR* GAS PRESSURE 

4.2.6-45 

TAVCO 

2346340 

— 

REGULATOR* GAS PRESSURE 

4.?. 6-3 

TAVCO 

234635 

— 

REGULATOR* GAS PRESSURE 

4.2.6-25 

TAVCO 

2391214 

— 

VALVE* RELIEF 

4. 2. 4-1 

TAVCO 

2391237 


VALVE* RELIEF 

4.2.4-21 

c ' • ' \ 

3 j 


f \ 

K 






5.2 

MANUFACTURER-ORDERED 

DATA SUMMARY 


MANUFACTURER 

PART NO, 

PRIME CONTRACTOR 

COMPONENT 

DATA 

SHEET NO, 

TAVCO 

23912A6 


VALVE. RELIEF 

4.2.4-11 

TAVCO 

2394222 


VALVE. RELIEF 

4,2,4-27 

TAVCO 

2396245 

— 

VALVE. RELIEF 

4.2.4-23 

TAVCO 

2396249 


VALVE. RELIEF 


TAYCO 

2-2518 

TRW SYSTEMS 

TRANSDUCER. TEMPERATURE 

4.4.2-13 

TRW SYSTEMS 

JPL 10000055 

~ 

REGULATOR. GAS PRESSURE 

4.2.6-35 

TRW SYSTEMS 

MRE-0.1 

TRW SYSTEMS 

THRUSTER. HYDRAZINE 

4.3.1-13 

TRW SYSTEMS 

MRE-4-A-1 

TRW. RCA 

THRUSTER. HYDRAZINE 

4.3.1-43 

TRW SYSTEMS 

409708 

RCA 

VALVE. FILL 4 VENT 

4.2.7-25 

TRW SYSTEMS 

410618 

TRW SYSTEMS 

THRUSTER. HYDRAZINE 

4.3.1-35 

VACCO 

E-89196-4-15 

MARTIN marietta 

FILTER. LIQUID 

4.2.2-11 

VACCO 

F1D010178-01 

MARTIN marietta 

FILTER. GAS 

4.2. 1-7 

VACCO 

F1010064-01 

HUGHES AIRCRAFT 

FILTER. LIQUID 

4. 2. 2-1 

VACCO 

F1010093-01f- 

02 

MARTIN MARIETTA 

FILTER. LIQUID 

4.2.2-25 

VACCO 

F1010106-01 

ROCKET RESERCH 

FILTER. LIQUID 

4.2.2-21 

VACCO 

F1D10106-02 

ROCKET RESERCH 

FILTER. LIQUID 

4.2.2-23 

VACCO 

F1010i32-01 

ROCKWELL 

FILTER. GAS 

4.2.1-19 



IT-Z"£ 


5.2 manufacturer-ordered DATA SUMMARY 


DATA 


MANUFACTURER 

PART NO. 

PRIME CONTRACTOR 

COMPONENT 


SHEET NO. 

VACCO 

F1010151-01 

HAMILTON STANDARD 

FILTER. LIQUID 


4. 2. 2-5 

VACCO 

F1010T80-01 

HUGHES 

FILTER. GAS 


4.2. 1-3 

VACCO 

FlD10182-01f- 

02 

HAMILTON STANDARD 

FILTER. LIQUID 


4. 2. 2-3 

VACCO 

SL-81019 

BOEING 

FILTER. GAS 


4.2. 1-5 

VACCO 

SL-81500 

NAA 

FILTER. GAS 


4.2. 1-9 

VACCO 

S2-8846 

GRUMMAN 

FILTER. GAS 


4.2.1-11 

VALCOR 

V27200-120i- 

121 

GENERAL ELECTRIC 

VALVE. PROPELLANT 

ISOLATION 

4.2.3-61 

VALCOR 

V27200-195 

TRW SYSTEMS 

VALVE. PROPELLANT 

ISOLATION 

4.2.3-49 

VALCOR 

V27200-288 

GE 

VALVE. COLO GAS JET 

4.3.3-17 

VALCOR 

V27200-320 

SUNNY LTO.tTOKYO 

VALVE. PROPELLAf^T 

ISOLATION 

4.2.3-105 

VALCOR 

V27200-339 

NASA/GODOARD 

VALVE. PROPELLANT 

ISOLATION 

4.2.3-41 

VALCOR 

V27200-411 

HAMILTON STANDARD 

VALVE. PROPELLANT 

ISOLATION 

4.2.3-53 

VALCOR 

V27200-437 

FAIRCHILD CAMERA 

VALVE. PROPELLANT 

ISOLATION 

4.2.3-93 

VALCOR 

V27200-454 

AOAR ENGINEERING* 
PARIS FRANCE 

VALVE. PROPELLANT 

ISOLATION 

4.2.3-25 

VALCOR 

V27200-510 

GRUMMAN 

VALVE. COLO GAS JET 

4.3.3-39 

VALCOR 

V27200-513 

GRUMMAN 

VALVE. PROPELLANT 

ISOLATION 

4.2.3-29 





5.2-12 


manufacturer 

5.2 

PART NO. 

MANUFACTURER-ORDERED 

PRIME CONTRACTOR 

DATA SUMMARY 
COMPDNENT 

DATA 

SHEET NO. 

VALCOR 


VA7200-16 

GRUMMAN 

VALVE* PROPELLANT ISOLATION 

4.2.3-81 

VALCOR 


V67000-02 

— 

VALVE* COLD GAS JET 

4. 3. 3-1 

WHITTAKER 

123035 

LOCKHEED 

REGULATOR* GAS PRESSURE 

4.2.6-49 

WHITTAKER 

137455 

LOCKHEED 

VALVE* PROPELLANT ISOLATION 

4.2.3-21 

WHITTAKER 

145485(-7) 

LOCKHEED 

VALVE* RELIEF 

4. 2. 4-7 

WINTEC 


15241-685 

RCA 

FILTER* LIQUID 

4. 2. 2-7 

WRIGHT 

COMPONENTS 

12163 

NRL 

VALVE* FILL 4 VENT 

4.2. 7-7 

WRIGHT 

COMPONENTS 

15398 

AVCO SYSTEMS 

VALVE* COLD GAS JET 

4.3.3-59 

WRIGHT 

COMPONENTS 

15447 

— 

VALVE* PROPELLANT ISOLATION 

4, 2. 3-1 

WRIGHT 

COMPONENTS 

15457 

nasa/godoard 

VALVE* COLD GAS JET 

4.3.3-61 

WRIGHT 

COMPONENTS 

15512-1 

— 

VALVE* PROPELLANT ISOLATION 

4.2. 3-5 

WRIGHT 

COMPONENTS 

15548 

NAVAL RESERCH LAB 

VALVE* HYDRAZINE THRUSTER 

4. 3. 2-3 

WRIGHT 

COMPONENTS 

15607 

nasa/goddard 

VALVE* COLD GAS JET 

4. 3. 3-3 

WRIGHT 

COMPONENTS 

15609 

nasa/goddard 

VALVE* COLD GAS JET 

4.3.3-63 

WRIGHT 

COMPONENTS 

15617-14 

HAMILTON STANDARD 

VALVE* HYDRAZINE THRUSTER 

4. 3. 2-1 

WRIGHT 

COMPONENTS 

15625 

HAMILTON STANDARD 

VALVE* PROPELLANT ISOLATION 

4. 2. 3-9 

WRIGHT 

COMPONENTS 

15626 

HAMILTON STANDARD 

VALVE* COLD GAS JET 

4.3.3-43 


5.2-13 



5.2 manufacturer-ordered DATA SUMMARY 


MANUFACTURER 

PART NO. 

PRIME CONTRACTOR 

COMPONENT 

DATA 

SHEET NO, 

WRIGHT 

COMPONENTS 

15675 

NAVAL RESERCH LAB 

VALVE» 

PROPELLANT ISOLATION 

4. E. 3-13 

WRIGHT 

COMPONENTS 

15676 

HAMILTON STANDARD 

VALVE* 

HYDRAZINE THRUSTER 

4. 3. 2-9 

WRIGHT 

COMPONENTS 

15749 

AVCO SYSTEMS 

VALVE* 

COLD GAS JET 


WRIGHT 

COMPONENTS 

15750 

AVCO SYSTEM DIV, 

VALVE* 

COLD GAS JET 

4,3.3-47 

WRIGHT 

COMPONENTS 

15751 

GRUMMAN 

VALVE* 

COLO GAS JET 

4,3.3-65 



5.3 PROGRAM-ORDERED DATA SUMMARY 


PROGRAM 


COMPONENT 

MANUFACTURER 

PART NO. 

DATA 

SHEET NO, 

AAP 


VALVE. 

relief 

AMETEK/CALMEC 

10A9 

4.2.4-33 

AE 


FILTER 

. LIQUID 

ttINTEC 

152A1-685 

4. 2. 2-7 

AE 


VALVE. 

FILL & VENT 

TRW SYSTEMS 

409708 

4.2.7-25 

AE 


VALVE. 

HYDRAZINE THRUSTER 

FAIRCHILD 

EQ2-379 

4.3.2-17 

AE 


VALVE. 

PROPELLANT ISOLATION 

PYRONETICS 

EQ13-50 

4.2.3-37 

AEROBEE 


REGULATOR. GAS PRESSURE 

ALLEN DESIGN 

13890 

4.2.6-47 

AEROBEE 


VALVE. 

cold GAS JET 

ALLEN DESIGN 

13515 

4. 3. 3-9 

AEROBEE 


VALVE, 

cold GAS JET 

ALLEN DESIGN 

13535 

4.3,3-37 

AEROBEE' 


VALVE, 

cold GAS jet 

ALLEN DESIGN 

13705 

4,3«3-19 

AEROBEE 


VALVE, 

COLD GAS JET 

ALLEN DESIGN 

13854 

4.3.3-21 

AEROBEE 


VALVE, 

COLD GAS JET 

ALLEN DESIGN 

13880 

4. 3. 3-5 

AEROBEE 


VALVE. 

propellant isolation 

VALCOR 

V27200-339 

4,2.3-41 

AEROBEE. HI STAR. 
MK I II. SCOOP, 
SUPER 
CHIEF 

VALVE. 

cold gas jet 

SIEBELAIR 

2900-0 THRU-7 

4. 3. 3-7 

AEROJET 

MFG, 

VALVE. 

HYDRAZINE THRUSTER 

ALLEN DESIGN 

13880 

4. 3. 2-5 

agena 


VALVE, 

COLD GAS JET 

STERER 

22690 

4.3.3-41 

AGENA 


VALVE, 

PROPELLANT ISOLATION 

WHITTAKER 

137455 

4.2.3-21 



5.3 


program-ordered data summary 


PROGRAM 

component 

MANUFACTURER 

• 

PART NO. 

DATA 

SHEET NO. 

AGENA DISCOVERER 

VALVE* RELIEF 

WHITTAKER 

lA5A85(-7) 

4. 2.4-7 

ANIKt WESTAR. 
mar I SAT 

THRUSTER* HYDRAZINE 

HUGHES AIRCRAFT 

3251415-101 

4,3.1-27 

APOLLO 

FILTER* GAS 

AIRCRAFT POROUS 
MEDIA 

AC6875053 

4.2. 1-1 

APOLLO 

FILTER* GAS 

AIRCRAFT POROUS 
MEDIA 

AC6875855 

4.2.1-13 

APOLLO 

FILTER* GAS 

BRUNSWICK 

11204-501 

4.2.1-23 

APOLLO 

FILTER* gas 

BRUNSWICK 

12204-505 

4.2.1-25 

APOLLO 

FILTER* GAS 

BRUNSWICK 

12204-508 

4.2.1-21 

APOLLO 

FILTER* GAS 

BRUNSWICK 

15204-516 

4.2.1-27 

APOLLO 

FILTER* GAS 

VACCO 

F1D10132-01 

4.2.1-19 

APOLLO 

FILTER. GAS 

VACCO 

SL-81500 

4.2. 1-9 

APOLLO 

FILTER. LIQUID 

BRUNSWICK 

15241-525 

4.2.2-15 

APOLLO 

FILTER* LIQUID 

BRUNSWICK 

15241-526 

4.2.2-13 

APOLLO 

REGULATOR* GAS PRESSURE 

marotta 

226154 

4. 2. 6-9 

APOLLO 

TRANSDUCER. TEMPERATURE 

ROSEMOUNT 

118ME 

4.4. 2-3 

APOLLO 

VALVE* PROPELLANT ISOLATION 

CONSOLIDATED 

CONTROLS 

3490-4 

4.2.3-97 


5.3 program-ordered DATA SUMMARY 


DATA 


PROGRAM 

COMPONENT 

MANUFACTURER 

PART NO, 

SHEET NO. 

APOLLO 

VALVE. PROPELLANT ISOLATION 

CONSOLIDATED 

CONTROLS 

3A90-5 

4.2.3-85 

APOLLO 

VALVE. PROPELLANT ISOLATION 

CONSOLIDATED 

CONTROLS 

669900 

4,2.3-17 

APOLLO 

VALVE, propellant ISOLATION 

VALCOR 

V27200-437 

4.2.3-93 

APOLLO 

VALVE. RELIEF 

SIEBELAIR 

14BB 

4,2.4-19 

APOLLO COMMAND 
MOD RCSfLMRCS 

REGULATOR. GAS PRESSURE 

FAIRCHILD 

63-036 

4,2,6-21 

APOLLO* ATS* ETC 

VALVE. FILL & VENT 

PYRONETICS 

1146. 1176 

4.2.7-17 

APS 

VALVE. PROPELLANT ISOLATION 

VALCOR 

V27200-320 

4.2.3-105 

ATS D/E 

VALVE. COLD GAS JET 

WRIGHT COMPONENTS 

15398 

4.3.3-59 

ATS FS.G 

THRUSTER. HYDRAZINE 

ROCKET RESEARCH 

MR-74A 

4.3. 1-1 

CANADIAN satellite 

FILTER. LIQUID 

VACCO 

F1D10151-01 

4. 2, 2-5 

CELESCO GLIDE BOMB 

TRANSDUCER. PRESSURE 

ROSEMOUNT 

1332 

4.4.1-11 

CENTaUR 

REGULATOR* GAS PRESSURE 

HTL INDUSTRIES 

146650-10 

4,2.6-37 

CENTAUR 

REGULATOR* GAS PRESSURE 

HTL INDUSTRIES 

146650-11 

4,2.6-39 

CLASSIFIED 

FILTER* GAS 

BRUNSWICK 

3228-506 

4.2.1-15 

CLASSIFIED 

THRUSTER. HYDRAZINE 

HAMILTON STANDARD 

SV 748563 

4.3.1-101 

CLASSIFIED 

THRUSTER. HYDRAZINE 

HAMILTON STANDARD 

SV748562 

4.3.1-31 



5 . 3-4 


5.3 PROGRAM-ORDERED DATA SUMMARY 


DATA 


PROGRAM 

COMPONENT 

MANUFACTURER 

PART NO. 

SHEET NO, 

CLASSIFIED 

VALVE, COLO GAS JET 

COLT INDUSTRIES 

CRTC-7 

4,3.3-51 

CLASSIFIED 

VALVE, COLD GAS JET 

FUTURECRAFT 


4,3.3-57 

CLASSIFIED 

VALVE, HYDRAZINE THRUSTER 

MOOG 

50-415 

4.3.2-25 

CLASSIFIED 

VALVE, PROPELLANT ISOLATION 

VALCOR 

V27200-411 

4,2.3-53 

COMSAT 

VALVE, PROPELLANT ISOLATION 

VALCOR 

V27200-454 

4.2.3-25 

COMSAT INTELSAT IV 

FILTER, LIQUID 

VACCO 

F1D10064-01 

4. 2, 2-1 

COMSATf VIKING, 
ETC 

VALVE, FILL & VENT 

PYRONETICS 

1819 

4,2,7-23 

CTS 

FILTER, LIQUID 

VACCO 

F1D10182-01,- 

02 

4. 2. 2-3 

CTS 

THRUSTER, HYDRAZINE 

HAMILTON STANDARD 

SV 748525 

4,3.1-17 

CTS 

VALVE, HYDRAZINE THRUSTER 

WRIGHT COMPONENTS 

15617-14. 

4. 3. 2-1 

DELTA 

TRANSDUCER, PRESSURE 

GOULD 

PA493 

4.4. 1-5 

delta 

VALVE, cold gas JET 

ALLEN DESIGN 

13422 

4.3.3-11 

delta THOR 

VALVE, cold gas JET 

CONSOLIDATED 

CONTROLS 

72520 

4,3.3-31 

DSC5 

TRANSDUCER, PRESSURE 

GOULD 

PA 4064 

4.4.1-13 

EARTH ATMOSPHERE 
EXPLORER 

VALVE, PROPELLANT ISOLATION 

MOOG 

50-436 

4.2.3-33 


/ ■ 


5.3 PROGRAM 


sA 


^ - 'A 


4 


PROGRAM 


ELMS 
ELMS 
ELMS 
ERB 
ERTS 
ERTS 
y’ ERTS 

bo 

^ FAIR II 
FAIR II 
FLT-SAT-COM 

fltsatcom 

FLTSATCOM 

IMP I/H & LE5 0/9 

INTELSAT IV 

INTELSAT IV A 
WESTAR ANIK 

INTELSAT IVA 

INTELSAT 111 


COMPONENT 


VALVE* COLD GAS JET 
VALVE* COLD GAS JET 
VALVE* PROPELLANT ISOLATION 
FILTER* LIQUID 
FILTER* LIQUID 
REGULATOR* GAS PRESSURE 
VALVE* COLD GAS JET 
VALVE* FILL & VENT 
VALVE* HYDRAZINE THRUSTER 
TRANSDUCER* TEMPERATURE 
THRUSTER* HYDRAZINE 
TRANSDUCER* PRESSURE 
VALVE* cold gas JET 
THRUSTER* HYDRAZINE 
VALVE* FILL S. VENT 

THRUSTER* HYDRAZINE 
THRUSTER* HYDRAZINE 







MANUFACTURER 

PART NO. 

SHEET NO. 

VALCOR 

V27200-510 

4,3,3-39 

WRIGHT COMPONENTS 

15751 

4.3.3-65 

VALCOR 

V27200-513 

4.2.3-29 

VACCO 

F1D10106-02 

4.2.2-23 

VACCO 

F1D10106-01 

4.2.2-21 

STERER 

33120-1 

4.2.6-15 

STERER 

33130 

4,3.3-23 

ECKEL VALVE 

AF56C-293 

4.2.7-15 

ECKEL VALVE 

AF56C-279 

4.3.2-13 

TAYCO 

2-2518 

4.4. 2-13 

TRW SYSTEMS 

MRE-0*1 

4.3.1-13 

GOULD 

PA4062 

4.4, 1-9 

WRIGHT COMPONENTS 

15607 

4, 3. 3-3 

HUGHES AIRCRAFT 

3194300 

4.3.1-53 

HUGHES AIRCRAFT 

325-7167 

4. 2. 7-5 

HUGHES AIRCRAFT 

335447<* 

4.3.1-49 


TRW SYSTEMS 


MRE-4-A-1 


4.3,1-43 



5 . 3-6 


5.3 PROGRAM 


4 

■i 

I 


I 


PROGRAM 


JAPANESE ‘N* 

LAUNCH VIJICLE 

LEM 

LEM 

LES 8/9f DISCOS* 
SOLRAD A AND 

B 

LM 

LORV 

LOW COAST STAND. 
SPACE EQUIP. 

LUNAR ORB I TER 

LUNAR ORBITER 

LlO-11 AIRCRAFT 

MARINER *69 

mariner AND VIKING 

I 

r ■ 

I MARINER MARS *71 

I 

I; MARINER 69 (M2) 

h ■■ ■ 

, 

I mariner 69(M2) 


COMPONENT 


VALVE* HYDRAZINE THRUSTER 
FILTER* GAS 

VALVE* PROPELLANT ISOLATION 
VALVE* PROPELLANT ISOLATION 

REGULATOR* GAS PRESSURE 
VALVE* COLO GAS JET 
THRUSTER* HYDRAZINE 

FILTER* GAS 
VALVE. RELIEF 
TRANSDUCER* TEMPERATURE 
REGULATOR* GAS PRESSURE 
FILTER* LIQUID 

REGULATOR* GAS PRESSURE 
VALVE* CHECK 


VALVE* relief 


DATA SUMMARY 


DATA 


MANUFACTURER 

PART NO. 

SHEET NO, 

M006 


4.3.2-21 

VACCO 

S2-88<»6 

4.2.1-11 

VALCOR 

V47200-16 

4.2.3-81 

WRIGHT COMPONENTS 

15625 

4. 2. 3-9 

FAIRCHILD 

385000 

4.2.6-19 

MAROTTA 

227174 

4.3.3-35 

BELL AEROSPACE 

8760 

4.3. 1-9 

VACCO 

SL-81019 

4.2. 1-5 

AMETEK/CALMEC 

615 

4.2.4-29 

ROSEMOUNT 

137MA 

O' 

1 

(\j 

. 

. 

TRW SYSTEMS 

JPL 10000055 

4.2.6-35 

VACCO 

F1010093-01.- 

02 

4.2.2-25 

STERER 

25210-1 

4. 2. 6-5 

HTL INDUSTRIES 

212670-2 

4. 2. 5-9 

HTL INDUSTRIES 

230200-2 

4.2.4-13 


/ 




5.3 PROGRAM-ORDERED DATA SUMMARY 


DATA 


PROGRAM 

COMPONENT 

MANUFACTURER 

PART NO. 

SHEET NO. 

MARINER 71 

VALVEf CHECK 

HTL INDUSTRIES 

255510-2 

4.2.5-11 

MARINER 71 

VALVE* RELIEF 

AMETEK/CALMEC 

1113 

4.2.4-15 

MARINER *71 . 
VIKING ORBITER * 
75 

REGULATOR* GAS PRESSURE 

CONSOLIDATED 

CONTROLS 

689A 

4.2.6-33 

MIMUTEMEN 111 

REGULATOR* GAS PRESSURE 

FAIRCHILD 

332000 

4.2.6-29 

MINUTEMAN II I » 
PSRE 

TRANSDUCER* PRESSURE 

GOULD 

PA850-150- 

17575 

4.4. 1-3 

MINUTEMEN 111 

REGULATOR* GAS PRESSURE 

CONSOLIDATED 

CONTROLS 

6890 

4.2.6-27 

MOL 

VALVE* COLD GAS JET 

VALCOR 

V67000-02 

4. 3.3-1 

MOL RCS 

VALVE* RELIEF 

AMETEK/CALMEC 

1039 

4.2.4-31 

MSD 

THRUSTER. HYDRAZINE 

HAMILTON STANDARD 

SV755436 

4.3.1-61 

MSD 

THRUSTER* HYDRAZINE 

HAMILTON STANDARD 

SV755437 

4.3.1-21 

MSD 

VALVE* FILL & VENT 

WRIGHT COMPONENTS 

12183 

4. 2. 7-7 

MVM»73 

TRANSDUCER* PRESSURE 

GOULD 

PA4022 

4.4. 1-7 

N. ROCKET 

VALVE* FILL & VENT 

PYRONETICS 

1811-4. 1821- 
1 

4.2.7-21 

NATO 111 

THRUSTER. HYDRAZINE 

HAMILTON STANDARD 

£V 7554A6 

4.3.1-57 

NIMBUS&OAO 

VALVE* PROPELLANT ISOLATION 

VALCOR 

V27200-1208.- 

4.2.3-61 



8-E'g 


5.3 PROGRAM-ORDERED DATA SUMMARY 


DATA 


PROGRAM 

COMPONENT 

MANUFACTURER 

PART NO. 

SHEET NO. 




121 


NRL RADIATION 
EXPERIMENT 

VALVE. PROPELLANT ISOLATION 

WRIGHT COMPONENTS 

154A7 

4. 2. 3-1 

OAO 

REGULATOR. GAS PRESSURE 

FAIRCHILD 

601000 

4. 2, 6-1 

OAO 

REGULATOR. JAS r \rsSURE 

FAIRCHILD 

617000 

4.2.6-11 

OAO 

VALVE. COLD GAS JET 

FAIRCHILD 

6B3000 

4.3.3-55 

OCEANIC APPL 

TRANSDUCER. TEMPERATURE 

ROSEMOUNT 

171 SERIES 

4. 4. 2-1 

OSO-1 

filter, gas 

VACCO 

F1D10180-01 

4.2. 1-3 

OWS 

VALVE. RELIEF 

FAIRCHILD 

834000 

4. 2. 4-3 

P-50 

VALVE. FILL 8. VENT 

CONSOLIDATED 

CONTROLS 

72855 

4. 2, 7-3 

P-95 

VALVE, hydrazine THRUSTER 

MOOG 

50-399 

4.3,2-11. 

P-95 

VALVE, propellant ISOLATION 

CONSOLIDATED 

CONTROLS 

3795 

4.2.3-73 

P-95. BLOCK III 

THRUSTER. HYDRAZINE 

rocket’ RESERCH 

MR-50H 

4.3.1-75 

P-95. BLOCK 1 

THRUSTER. HYDRAZINE 

ROCKET RESEARCH 

MR-50A 

4.3.1-79 

PIONEER iOUl. 
FLTSATCOM 

THRUSTER. HYDRAZINE 

TRW SYSTEMS 

410618 

4.3.1-35 

PROJECT 'FIRE* 

VALVE. COLO GAS JET 

STERER 

24050 

4.3.3-27 

PROJECT 'FIRE » 

VALVE. COLD GAS JET 

STERER 

24060 

4.3.3-33 


5 . 3-9 


V 

r 

^ s .... / 


PROGRAM 



5.3 PROGRAM 

COMPONENT 


PROJECT tPRIME* 

VALVE# cold GAS JET 

PROJECT '169' 

VALVE# COLD GAS JET 

P95 

VALVE# FILL & VENT 

P95 SATELLITE 

FILTER# LIQUID 

P95 SATILLITE 

FILTER# LIQUID 

RE-ENTRY f 
CLASSIFIED 

VALVE# COLD GAS JET 

REA-B 

VALVE# COLO GAS JET 

SATURN IV-B 

REGULATOR# GAS PRESSURE 

SATURN IVB 6. S-IVB 

REGULATOR# GAS PRESSURE 

5E-5 

VALVE# CHECK 

SE-5 

VALVE# RELIEF 

SKYLAB 

TRANSDUCER# TEMPERATURE 

SMS# METEOSAT 

THRUSTER# HYDRAZINE 

SMS* METEOSAT 

THRUSTER# HYDRAZINE 

SOLRAD II A 5. B 

VALVE# COLD GAS JET 

SOLRAD X 

VALVE* HYDRAZINE THRUSTER 


ORDERED DATA SUMMARY 
MANUFACTURER 

STERER 

STERER 

CONSOLIDATED 

CONTROLS 

BRUNSWICK 

BRUNSWICK 

VALCOR 

WRIGHT COMPONENTS 
FAIRCHILD 
FAIRCHILD 
HTL INDUSTRIES 
HTL INDUSTRIES 
ROSEMOUNT 
ROCKET RESEARCH 
ROCKET RESEARCH 
WRIGHT COMPONENTS 
WRIGHT COMPONENTS 



PART NO. 

DATA 

SHEET NO, 

29830 . 

4.3.3-15 

34880 

4.3.3-13 

72580 

4. 2. 7-1 

15312-501-1 

4,2.2-17 

15312-501-3 

4.2.2-19 

V27200-288 

4,3.3-17 

15609 

4.3.3-63 

65-168 

4.2.6-23 

679000 

4.2.6-41 

155340-4 

4. 2. 5-1 

193790-4 

4,2.4-17 

llOMA 

4. 4. 2-5 

MR-50E 

4,3.1-91 

MR-6C 

4.3.1-39 

15626 

4.3.3-43 

15548 

4. 3. 2-3 


5 . 3-10 


5.3 program-ordered DATA SUMMARY 


DATA 


PROGRAM 

COMPONENT 

MANUFACTURER 

PART NO, 

SHEET NO, 

SOLRAD X 1 

VALVE* 

COLO GAS JET 

WRIGHT COMPONENTS 

15750 

4.3.3-47 

SOLRAD X 1 

VALVE* 

HYDRAZINE THRUSTER 

WRIGHT COMPONENTS 

15676 

4. 3. 2-9 

SOLRAD XI 

VALVE* 

COLO GAS JET 

WRIGHT COMPONENTS 

157A9 


SOLRAD XI 

VALVE* 

PROPELLANT ISOLATION 

WRIGHT COMPONENTS 

15675 

4.2.3-13 

SOLRAD-X 

VALVE* 

PROPELLANT ISOLATION 

WRIGHT COMPONENTS 

15512-1 

4. 2. 3-5 

SPACE SHUTTLE 

VALVE* 

PROPELLANT ISOLATION 

CIRCLE SEAL 

V-4339 

4,2,3-69 

SPACE SHUTTLE 

VALVE* 

PROPELLANT ISOLATION 

CIRCLE SEAL 

V-A3A0 

4.2.3-77 

SPACE SHUTTLE 

VALVE* 

propellant ISOLATION 

circle SEAL 

V-43A1 

4.2,3-45 

SPACS AND HARP 

VALVE* 

cold GAS JET 

COLT INDUSTRIES 

CRTS-2 

4,3,3-53 

SPARTAN 

TRANSDUCER* PRESSURE 

GOULD 

S53 

4.4.1-15 

STINGER 

VALVE* 

PROPELLANT ISOLATION 

MAROTTA 

281233 

4,2.3-89 

STRYTI 

VALVE* 

cold GAS JET 

COLT INDUSTRIES 

CRTC-6 

4.3.3-49 

SUPER CHIEF 5. NRL 

SOUNDING 

ROCKETS 

VALVE* 

cold gas jet 

SIEBELAIR 

2950-0 & A/R 

4,3.3-29 

TIP-II 

THRUSTER* HYDRAZINE 

HAMILTON STANDARD 

SV755458-1 

4,3,1-71 

TIP-II 

VALVE. 

FILL & VENT 

PYRONETICS 

1176-16 & 
1832-1 

4.2.7-19 

TIP-II 

VALVE* 

HYDRAZINE THRUSTER 

HYDRAULIC RESERCH 

48002330 

4.3.2-23 


5.3-11 


¥ 

PROGRAM 

5.3 PROGRAM-ORDERED DATA SUMMARY 

COMPONENT MANUFACTURER 

PART NO. 

DATA 

SHEET NO, 

TITAN 

MI 

FILTER t LIQUID ' 

VACCO 

E-e9i9G-4-l5 

4.2.2-11 

TITAN 

TRANSTAGE 

VALVE* HYDRAZINE THRUSTER 

MOOG 

20-315AA 

4.3.2-27 

USAF 


FILTER* GAS 

BRUNSWICK 

14220-502 

4.2.1-17 

VIKING 


FILTER* LIQUID 

BRUNSWICK 

15228-572 

4.2.2-27 

VIKING 

•75 

VALVE* FILL 8. VENT 

PYRONETICS 

1831 

4. 2. 7-9 

VIKING 

•75 

VALVE* relief 

STERER 

46343 

4. 2. 4-5 

VIKING 

ORBITER ^75 

VALVE* CHECK 

HTL INDUSTRIES 

255360-3 

4. 2. 5-3 

VIKING 

OR0ITER ^75 

VALVE* FILL & VENT 

HTL INDUSTRIES 

255620-3 

4.2.7-11 

VIKING 

RCS REA 

THRUSTER* HYDRAZINE 

ROCKET RESEARCH 

• MR-50F 

4.3.1-63 

VO *75 


REGULATOR* GAS PRESSURE 

STERER 

46240 

4. 2. 6-7 

X-15 


VALVE* RELIEF 

FAIRCHILD 

56-399 

4.2.4-25 

777 


FILTER* LIQUID 

BRUNSWICK 

15241-647 

4. 2. 2-9 



6.1 Abbreviations 


°F 

diam. 

hr 

He 

i.d. 

in 

. 3 

in 

hg 

Ibf 

Ibm 

Ig 

max. 

min. 

mo . 


N. 


^ 2^4 

N/A 


N/ 


cm 


o.d. 


oz . 

0/A Ig 
On 


Celsius Temperature 

Fahrenheit Temperature 

Diameter 

Hour 

Helium 

Inside Diameter 
Inch 

Cubic Inch 

Kilogram 

Pound Force 

Pound Mass 

Long 

Maximum 

Minimum 

Month 

Nitrogen 

Hydrazine 

Not Applicable 

Newtons per Square Centimeter 

Outside Diameter 

Ounce 

Over-all Length 
Oxygen 



6.1 Abbreviations (cont'd) 


psi 

psia 

psid 

scch 

seem 

sees 

sefm 

see. 

(xx) 


Pounds Per Square Ineh 
Pounds Per Square Ineh Absolute 
Pounds Per Square Ineh Differential 
Standard Cubie Centimeters Per Hour 
Standard Cubie Centimeters Per Minute 
Standard Cubie Centimeters Per Seeohd 
Standard Cubie Feet Per Minute 
Seeond 

Referenee Nxmiber (See Seetion 6.4) 



6 .2 Acronyms 


AAP 

AE 

APS 

ATS 

rcc 

COMSAT 

CTS 

DSCS 

EAE 

ERTS 

ESRO 

FLT-SAT-COM 

GD/CA 

GSE 

GSFC 

HARP 

HEOS 

INTELSAT IV 

ISIS 

JPL 

LEM 

LM 

LMSC 

MJS 

MM ' 71 


Aerodynamics Advisory Panel 
Atmospheric Explorer 
Auxiliary Propulsion System 
Applications Teclinology Satellite 
Consolidated Controls Corp. 

Communications Satellite 
Communications Technology Satellite 
Defense Satellite Communication System 
Earth Atmosphere Explorer 
Earth Resources Technology Satellite 
European Space Research Organization 
Fleet Satellite Communications Network 
General D 3 mamics/Convair Aerospace Div. 

Ground Support Equipment 
Goddard Space Flight Center 
High Altitude Research Program 
Highly Eccentric Orbit Satellite 
ITT Satellite 

International Satellite for Ionospheric Studies 
Jet Propulsion Laboratory 
Lvinar Excursion Module 
Lunar Module 

Lockheed Missiles & Space Co. 

Mariner Jupiter Saturn Spacecraft 
Mariner Mars '71 


6.2 Acronyms (cont'd) 


MMC 

MOL 

MSD 

MSFC 

MVM 

NASA 

NATO 

NRL 

OAO 

OGO 

OSO 

OWS 

RAE 

RCS 

RIG 

SAMSO 

SMS 

TIP . 

TOPS 

USAF 

USN 

VO '75 


Martin Marietta Corp. 

Manned Orbiting Laboratory 

Multiple Satellite Dispenser 

Marshall Space Flight Center 

Mariner Venus Mars Spacecraft 

National Aeronautics and Space Administration 

North Atlantic Treaty Organization 

Naval Research Laboratory 

Orbiting Astronomical Observatory 

Orbiting Geophysical Observatory 

Orbiting Solar Observatory 

Operational Weather Support 

Radio Astronomy Explorer 

Reaction Control -System 

Rockwell International Corp. 

Space and Missile Systems Organization 
S 3 mchronous Meteorological Satellite 
Transit Improvement 

Thermoelectric Outer Planet Spacecraft 
United States Air Force 
United States Navy 
Voyager - 1975 Mission 



6.3 Vendor Directory 


AIRCRAFT POROUS MEDIA 
Pall Corporation 
30 Sea Cliff Avenue 
Glen Cove, New York 11542 

R. Mahon, 516/671-4000 

ALLEN DESIGN, INC, 

108 Graham Place 
Burbank, California 95102 
R„ B. Wagner, 213/842-6128 

AMETEK 

Calmec Division 
8401 East Slauson Ave . 

Pico Rivers, California 90660 

S. Lombardo, 213/723-8581 

BELL AEROSYSTEMS COMPANY 
P.O. Box 1 

Buffalo, New York 14240 
M. J. O'Connell, 716/297-1000 

BOURNS, INC. 

Instrument Division 
6135 Magnolia Avenue 
Riverside, California 92506 
Mr. Ogle, 714/684-1700 

BRUNSWICK CORPORATION 

Wintec Division 

5223 W. Imperial Highway 

Los Angeles, California 90045 

J. R. Baker, 213/641-4300 

CIRCLE SEAL CORPORATION 
James, Pond & Clark Div. 

P.O. Box 3666 
1111 North Brookhurst 
Anaheim, California 92803 
Jo W. Tarter, 714/774-6110 

COLT INDUSTRIES 
Chandler Evans, Inc. 

Control Systems Division 
Charter Oak Boulevard 
West Hartford, Connecticut 06101 
Do Eo LaPorte, 203/236-0651 


6.3-1 



6.3 Vendor Directory (cont'd) 


CONSOLIDATED CONTROLS CORPORATION 
2338 Alaska Avenue 
El Segundo, California 90245 
H. A. Waller, 213/772-5301 

ECKEL VALVE COMPANY 
1425 First Street 
San Fernando, California 91340 
F. G. Space, 213/361-6251 

FIRCHILD INDUSTRIES 

Stratos Division 

1800 Rosecrans Avenue 

Manhattan Beach, California 90266 

A„ Mo Tierney, 210/623-9111 

GOULD, INCo 

Statham Instruments Division 
2230 Statham Bldv. 

Oxnard, California 93030 
H. Stonelake, 805/487-8511 

HAMILTON STANDARD 
United Aircraft Corporation 
Windsor Locks, Connecticut 06101 
Ro W. Sievers, 203/623-1621 

HTL INDUSTRIES 
373 S. Fairoaks 
Pasadena, California 91105 
E. Rector, 213/792-7131 

HUGHES AIRCRAFT 

P.O. Box 92919 

Airport Station 

Los Angeles, California 90009 

D. B. Frizell, 213/648-8626 

MAROTTA SCIENTIFIC CONTROLS 
P.O. Box 330 
1500 Boonton Avenue 
Boonton, New Jersey 07005 
J. F. Unger, Jr., 201/334-7800 

MOOG, INC. 

Proner Airport 

East Aurora, New York 14052 

D. Co Louden, 716/652-2000 
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PYRONETICS 
10025 Shoemaker 

Santa Fe Springs, California 90670 
F. Eo Maggiore, 213/941-0237 

RCA ASTRO ELECTRONICS 
P„0. Box 800 

Princeton, New Jersey 08540 
Do L. Balzer, 609/448-3400 

ROCKER INDUSTRIES 
1500 West 240th Street 
Harbor City, California 90710 
W. Glen, 213/534-5660 

ROCKET RESEARCH CORPORATION 
York Center 

Redmond, Washington 98052 
J. J. Galbreath, 206/885-5000 

ROSEMOUNT, INC. 

12001 West 78th Street 

Eden Prairie, Minnesota 55343 

M. Shedlov, 612/941-5560 

SIEBELAIR CORPORATION 
5563 West Washington Blulevard 
Los Angeles, California 90016 
J. E„ Siebel, 213/939-2183 

STERER ENGINEERING & MANUFACTURING COo 
Box 39787 

4690 Colorado Blvd . 

Los Angeles, California 90039 
Jo W. Pauly, 213/245-7161 

TAVCO, INCo 
20500 Prairie Street 
Chatsworth, California 91311 
W. Ellwood Jae, 213/882-5411 

TAYCO, INCo 

441 East 4th Street 

Long Beach, California 90812 

Co H. Taylor, 213/437-0387 
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TRW INC. 

Systems Group 
One Space Park 

Redondo Beach, California 90278 
B. W. Davis, 213/535-4321 

VACCO INDUSTRIES 

10350 Vacco Street 

South El Monte, California 91733 

A, Keskinen, 213/443-7121 

VALCOR ENGINEERING CORP . 

365 Carnegie Ave. 

Kenilworth, New Jersey 07033 
L. M. Anderson, 201/245-1665 

WHITTAKER CORPORATION 

Controls Division 

12838 Saticoy Street 

North Holl37wood, California 91605 

R. A. Katz, 213/765-8160 

WRIGHT COMPONENTS, INC. 

Industrial Products Div. 

Broad and South Streets 
Clifton Springs, New York 14432 
J. F. Hitt, 315/462-2010 
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